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Better Statistics Will Aid 


Business Recovery 


“AS SLOW AS THE CENSUS” was once a common 
expression for statistical inactivity. But today the 
ponderous machinery of the government functions on a 
more efficient basis. The entire Census of Manufac- 
tures for 1929, for example, was collected, compiled and 
published in preliminary form during the calendar year 
of 1930, thus bettering by at least four months any 
previous record of the Bureau. Two factors, adequate 
funds and improved co-operation from the industries, 
made this possible. 


YET, FAVORABLE as is this showing in comparison 
with other years, it serves to emphasize the fact that 
chemical industry is largely dependent upon production 
figures that are a year old before they are published. 
This is not the case in many other industries. Trade 
associations and private statistical agencies publish 
quarterly, monthly, or, in some instances, even weekly 
or daily reports. Accordingly, there is no basic reason 
why chemical industry should continue to handicap 
itself in the lack of timely statistical information. 


IN ADDITION to its own requirements, chemical in- 
dustry has an obligation to other industries in this 
matter of statistics. All business is largely interde- 
pendent, and therefore calls for whole-hearted co- 
operation between industries. To build a wall of secrecy 
around chemical industry retards all industrial progress, 
since public confidence is established and maintained 
only through fair and open dealings. Be- 

sides, the industry harms itself, for where 
information is not available, it is usually 

guessed at—sometimes with dangerous in- 

accuracy. Misrepresentation always is easier 

when the facts are lacking. On the other 

hand, it is most easily refuted with accurate 

statistics. 


FACTUAL DATA most needed in chemical industry 
today are not limited to the current figures for produc- 
tion and value of the principal commodities. We must 
not lose sight statistically of these products after they 
leave the manufacturers. The movement of commodi- 
ties in transit, inventories in the hands of consumers, 
and the rates of consumption are equally important. 
In fact, the immediate value of the new Census of Dis- 
tribution is likely to be considerably limited as far as 
chemical industry is concerned, primarily because of our 
inadequate statistical background. The present de- 
pressed levels of chemical prices emphasize the further 
need for frankness and honesty in the matter of market 
statistics. Prices that uneconomic competition has re- 
cently forced below the costs of production will be 
restored to profitable levels only when the industry as a 
whole publicly announces and privately adheres to fair 
and equitable price schedules. 


THESE NEEDS are not new, because most industries 
faced a comparable situation ten years ago. It was at 
that time that the trade association proved its worth 
as an important agency of reconstruction. Chemical 
industry then did not take full advantage of the gains 
that can result from collective effort. Conditions were 
changing too rapidly under the threats of foreign com- 
petition and new technology. Today these factors have 
become more stabilized. There is again the oppor- 
tunity for rebuilding the industry through 
aggressive trade association activity. We 
are at the bottom of the trough of depres- 
sion. Can’t we plot the way out to business 
recovery on a sane basis of sound statistical 
information, collected and interpreted by 
the industry itself through its trade 
association ? 
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Applying Laboratory Methods 
To the Unemployment Problem 


pee enna to industry’s most serious problem, un- 
employment, President Hoover is quoted as having 
said: “There is a solution somewhere, and its working 
out will be the greatest blessing yet given our economic 
system, both to the employer and the employee.” Man- 
agement in many parts of the country is making scientific 
progress toward what may prove to be the final solution. 

The New England Council, for example, recently com- 
pleted a study of the measures which a thousand manu- 
facturers, business men, and public officials regard as 
most helpful in maintaining and increasing employment. 
More than 70 per cent of the replies declared that the 
first essential is to hold actual layoff to a minimum by 
reducing hours of work and eliminating overtime. Next 
in order of emphasis was the urge for “aggressive 
merchandizing” ; i.e., the developing through research of 
new products to meet new or changing needs, improving 
quality and appearance, eliminating slow-selling lines and 
unprofitable accounts, and the consistent use of advertis- 
ing to speed up sales. The third plank in the New 
England platform was the call upon employers to main- 
tain wages and working conditions at levels which will 
permit employees to buy for their nominal needs. Other 
recommendations had to do with industrial research, the 
modernizing of plant equipment, the elimination of waste, 
and the planning of operations on a long-time basis. 

Such studies as these are highly encouraging. They 
not only reveal the progressive attitude of the business 
leaders but help to make available for industry in general 
the best practices and policies of the individual plants. 
In this sense they become laboratory experiments in the 
accumulation of the knowledge and experience which will 
ultimately give us a permanent solution for the unem- 
ployment problem. 


Another Milestone in 
Chemical Engineering Education 


k' /R more than twenty years a succession of com- 
mittees of the American Institute of Chemical 
Engineers has worked actively in the development of 
chemical engineering education. In the broader field of 
engineering as a whole, the Society for the Promotion 
of Engineering Education has made many notable con- 
tributions. This summer, for the first time, these two 
forces will be fused in a constructive effort to assist the 
men who teach chemical engineering in American col- 
leges and universities. The annual summer school of the 
S.P.E.E., to be held at Ann Arbor, Mich., June 23 to 
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July 9, will be devoted exclusively to chemical engineer- 
ing in theory and practice. 

Because the great growth of chemical engineering has 
been both recent and rapid, there has not always been 
an opportunity for close co-operation between the uni- 
versities and the industries. Of necessity, many in charge 
of chemical engineering education have received their 
preparation in this subject largely through self-schooling 
and practical experience. Therefore, the various lectures 
of this summer course and the close personal association 
with leaders in the different fields will not only strengthen 
professional knowledge and standing but should lend 
inspiration and enthusiasm for the important work of the 
teacher. The opportunity is one that will not be over- 
looked by all who are genuinely interested in chemical 
engineering education. 


The Triumph of an Idea 
Backed by Courage and Money 


HE peace pact signed in Chicago on Jan. 6 by the 

principal warring factors in the field of petroleum 
cracking is one of the most significant events in the 
whole history of the industry. Presumably it marks the 
end of most of the costly, wasteful litigation that for 
fifteen years has seriously penalized technical progress. 
But quite apart from its economic importance, the sale 
of the Dubbs process to Shell and Standard of Calli- 
fornia represents a climax in the intensely interesting 
history of an idea. 

In 1913, Jesse A. Dubbs, who had lived most of his 
life in the oil country of Pennsylvania, sold a small 
group of patents on petroleum and asphalt refining to 
the Natural Hydrocarbon Company of South Dakota. 
A few years later, J. Ogden Armour, of Chicago, became 
interested in an asphalt company in Kansas which pooled 
its resources with the Dubbs group and soon acquired 
control of other patents in this field. After successfully 
defending these patents in extended litigation, the com- 
pany was sold in 1916 and the Armour-Dubbs interests, 
under the leadership of H. J. Halle, started to develop 
and exploit the remaining oil refining patents. Among 
them was the famous issue on cracking, which imme- 
diately became the basis of the fifteen-year suit against 
the Burton process of the Standard Oil Company of 
Indiana. 

In the meantime the son of Jesse A. Dubbs, to whom 
the well-meaning father had given the name, Carbon 
Petroleum, had followed in the inventive footsteps of his 
forbear. He had developed and perfected a cracking 
process which incorporated the basic idea of the earlier 
invention, but for the first time permitted continuous 
rather than batch operation. A plant was constructed at 
Independence, Kan., and was successfully demonstrated 
during the summer of 1919 in a nine-day test before rep- 
resentatives of the oil industry. However, it required 
several months of negotiation to persuade the Roxana 
(now Shell) refinery at Wood River, IIl., to install the 
first commercial Dubbs unit—a midget, judged by present 
day standards, for it had a capacity of only 250 barrels 
per day. Nor were operations immediately successful, 
principally because gas oil, then the only cracking stock 
believed to be useful in the Dubbs process, had mounted 
to almost prohibitive prices. By 1922, however, the 
process was going successfully and yielded its first royal- 
ties—totaling a little more than $5,000 for the year. In 
the seven years since that time, more than $30,000,000 
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has been collected from licensees all over the world. 
Over 200 Dubbs units are now in operation in the United 
States and there are approximately 60 in foreign coun- 
tries. In short, an idea courageously pioneered and 
aggressively defended and supported by ample financial, 
technical, and legal resources has become the basis of a 
huge and profitable industry. 

An incidental but perhaps even more important result 
of this peace pact is that it releases human and material 
resources for more constructive achievement in petroleum 
research. Egloff, Morrell, Faragher, and their associates 
in the organization at Riverside, Ill., have already made 
many classic contributions to science and technology. 
Their work is now to be continued and enlarged in scope. 
Who can tell but that the future may hold promise of 
other basic ideas which, if given the same support, will 
yield even greater rewards to the petroleum industry ? 


How the By-Blow of 
Industry Flourishes 


T IS a matter of general experience, or at least 

instructive observation, that the exercise of prowess 
beyond the confines of social approval is attended not 
by a detached admiration but by a relentless resistance 
on the part of the more or less affected observers. And 
since obliquely exerted talents thus find their existence 
clouded forever after, it is interesting and proper to 
observe how ingenuity adapts itself to adversity. Or to 
inspect, though a Charlemagne or Rabelais may be the 
social outcome, the career of the by-blow in the indus- 
trial scheme of affairs. 

For instance, it appears by his paid announcements 
in the public prints that Gaston von Ochsaur (let us 
call him), after transferring his chemical researches to 
this country from Europe, “was working with some very 
powerful acids when a retort suddenly exploded and 
covered my hands with its searing contents.” But “be- 
cause my lye solution had stood so long, it was exces- 
sively strong, and when I plunged my hands in it, the 
lye overbalanced the action of the acid and left my 
hands corduroyed with wrinkles. In another container 
was my formula 770, a new organic reagent which | 
was using. Knowing it was harmless and 
would be cooling, I hastily dipped my hands into the 
receptacle. Imagine my astonishment when I withdrew 
my hands, to find the wrinkles entirely smoothed out.” 

Thus the matter rested, it seems, until an incautious 
recollection to a Mrs. T. incited her, despite high cost, 
to try it for skin treatment. And thus it was bruited 
on to other women. And very soon it got so that “women 
have made . . . life miserable” because they 
“flocked here with checks in their hands” for formula 
770. So that he “had either to get rid of the compound 
or give up real work.” So that in despair he 
appointed business individuals who now retail it in a 
$10 and a $25 flacon. And so that finally he “requests 
that women will please not come to my laboratory to 


buy” formula 770. Alas, poor Gaston! And alas; poor 
women ! 

But yet hold: for to smile at weak women is not only 
indelicate but also incautious. Perhaps the exploits of 
Dr. Walter von Hohenau, Brazilian chemist, a few years 
ago, still remain in an occasional memory; they were 
reported in full at the time in /ndustrial & Engineering 
Chemistry. At any rate he had received substantial 
backing on the strength of demonstrations for producing 
“atomic” hydrogen at negligible cost from water, accord- 
ing to his patents; had elsewhere sold stock in small 
lots on this basis; and had then vanished. Now comes 
report of a revival of the International Chemical, Inc., 
at Wilmington, to be capitalized at $1,000,000, having 
as object a similar chemical legerdemain according to 
the patents of the same von Hohenau. But the stocks 
are not to be gobbled up by financial titans, despite their 
attractively large offers; they are being altruistically 
sold to just modest business men and then only one to 
a person, at $100. And other worthy business men must 
act quickly; otherwise there may not be any left for 
them. Because, it is whispered, manufacture is about 
ready to start. Meanwhile, it is reliably ascertained that 
Dr. von Hohenau has been incarcerated by bureaucratic 
Germany for irregular practices, while his brain-child 
must shift for itself across the waters. Alas, poor 
Doktor! And alas, poor business men! 


Richard B. Moore, 
Chemical Connoisseur 


HILE the hand of supernal irony must have been 

active when radium treatments failed to rescue 
from a fatal tumor the man to whom that element owed 
so much, it may be added with some justice that, con- 
versely, such elusive rarities as radium were necessary 
to extract from him the subtle gifts that made his tech- 
nical life unique. For his career—in a 35 years’ cycle 
through university work, the Bureau of Mines, an in- 
dustrial post, and university work again—never really 
wavered from the pursuit of the shy materials which 
he first met through his early association with Sir 
William Ramsay. 

This fine perception of the values secluded in the 
rare gases and radio-active elements, awaiting only the 
appreciative connoisseur, seemed to make him oblivious 
to any barriers of pure science and practical application: 
they were merely consistent steps in the path of re- 
search. From his studies on radio-activity of soils came 
the extraction of radium from carnotite; from his oc- 
cupation with the rare gases came the federal helium 
recovery plants. And appropriately his last activity, as 
dean of science at Purdue University, was animated by 
the same concept of the universality of research. So 
that the new chemical laboratories now rising there may 
well constitute some monument to the philosophy that 
motivated not only their construction but the whole of 
the man’s fruitful work as well. 
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This Revolving Drum Oil Extractor Is Made 
of a Corrosion-Resistant Alloy 


T was Oct. 26, 1866, when Duffield, Parke & Davis 

placed their firm name over the door of the small 

drug store in Detroit. From this nucleus has grown 
the present world-wide organization of Parke, Davis & 
Company, the world’s largest producers of pharmaceu- 
ticals and biologicals. 

Industrial problems were of a different nature in those 
days, when manufacturing pharmacy, as we now see it, 
did not even exist. Certain parts of the trade had to be 
“sold” on products emanating from the less populous 
Middle Western districts. Capital was fickle and had 
many suitors, and why should capital be interested in a 
new company, that operated eleven years before a single 
dollar of profit was realized by the organization ? 

Transportation required much in the way of develop- 
ment, and records of romance and hardship are pre- 
served that depict the difficulties in gathering various 
drugs from foreign sources—drugs, the actual raw ma- 
terial of the industry. It is interesting to note that in 
1885 Dr. Henry H. Rusby, now dean of the College of 
Pharmacy of Columbia University, was dispatched to 
South America to find new drugs and to purchase 
erythroxylon coca. The great difficulties of traveling, the 
pestilential diseases, the swamps, the opposition of hos- 
tile native tribes, gives one a glimpse of the almost in- 
surmountable obstacles in the pathway of the manufac- 
turing pharmacist at that time. Another scientific emis- 
sary of that same period was Count Hanson, sent to 
obtain shipments of tonga from the Fiji Islands. During 
his itinerary his horse broke a leg, at the same time 
severely injuring the Count’s knee. His experience of 
chopping a three-mile path through the swampy jungle 
before sunset to keep an appointment with the Fiji chief 
is recorded as a matter-of-fact incident. 

During this period chemical standardization was just 
beginning; in fact, it was in September, 1879, that 
Parke, Davis & Company made available the first chemi- 
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SPENDING 


TODAY 


New alloys, air-conditioning and 
automatic equipment play an im- 
portant rdle in the modernization of a 


pharmaceutical manufacturing plant 


cally standardized pharmaceutical. The year 1897 is the 
date of the first physiologically standardized product. 
yet today standardization has grown until eleven hun- 
dred physiologically and chemically standardized prod- 
ucts are now regularly sold by the organization. 

In 1877 the first manufacturing unit was built on the 
Detroit River front at the present site of the Detroit 
laboratories. This has steadily grown until now a space 
of six city blocks is covered with more than a score of 
buildings used in.the production of pharmaceutical and 
biological products. 

A new step in modernization followed in 1929, marked 
by the occupancy of the first six-floor unit of the new 
pharmaceutical manufacturing building, 610 ft. long by 
225 ft. wide. As the plan develops this building will 
replace a large portion of the older structures on the 
premises. This new unit is a structure 225x225 ft. with 
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rials to the sixth floor. From this storage and assembly 

space the materials gradually pass down through the 
| building to the various manufacturing departments on the i 

fifth, fourth, and third floors. Finishing and packaging 

supplies are conveyed from the second floor storage space 

to the first and third floors, where they unite with manu- 

facturing materials from the upper floors. The washed 

glassware and shipping cartons are conveniently supplied 

\ ] through automatic elevating equipment located in the 

TO A EK basement. Finished packages are then fed onto belt- 

conveyor lines leading to storage rooms or railway Cars. 
Accessory lines for handling hot and cold water, 
sprinkler water, steam, compressed air, refrigeration, 


vacuum. as well as electric conduits and ventilation ducts, 
OMORRO \ \ / are distributed through the building from three 
12x12-ft. shafts. These extend from the basement to the 


top of the sixth floor. The different floor levels are 
covered with removable iron grating. Twin waste chutes i 
with openings on each floor have been provided which 
. By HARVEY M. MERKER empty into special containers in the basement. One 
Superintendent Manufacturing Division chute handles glass only ; the other, sweepings and rub- ; 
: Parke, Davis & Company bish. Compressed air at 10-lb. pressure is distributed 
Detroit, Mich. 
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six manufacturing floors, basement, 
and penthouse, with a 90x75-ft. center 
} court above the first floor. The section 
of the first floor below the center court 
is covered with a saw-tooth roof. 
Sixty-one per cent of the total wall 
space is glass, affording ample light 
in manufacturing areas. 

In planning the building maximum 
use was made of the principle of 
gravity. Two freight elevators 15 ft. 
iong and 8 ft. wide, each capable of 
carrying 10,000 Ib. and each large 
enough to carry a loaded trailer or lift 
truck, are used to convey raw mate- 
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Tablet Compression Room 





Speed of Drying Tablet Coatings Is Increased by 
Blowing Hot, Dry Air Into Kettles 


throughout the building with outlets at each concrete 
column, which gives a compressed-air outlet at each 

if 25-ft. center throughout the building. And compressed 
- air at 50-lb. pressure also is installed. 

Two types of air-conditioning equipment are used on 
the different manufacturing floors. One is for maintain- 
ing increased humidity, which is handled as an individual 
unit through steam-jet apparatus. In maintaining re- 

— duced humidity conditions Carrier air-conditioning 
i ok. water-spray equipment is used throughout. Considerable 
quantities of refrigerated water of different tempera- 
tures are necessary to maintain the required humidity 
condition. This refrigerated water is furnished through 
cork-covered lines from the centralized refrigeration 
equipment located in the main power plant. Ammonia 
adjustable-stage compressor systems and the Carrier 
L: vacuum systems are used for the power plant refrigera- 
tion units. 

Chemicals and drugs are stored on the sixth floor of 
fe the building. Steel shelving has been used for the storage 
: of moderate sized packages. This steel shelving is inter- 
changeable, affording a flexible arrangement for addi- 
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Capsules’ Are Filled in a Separate Room to Prevent 
Contamination 


tions or alterations. Glass-lined steel tanks are used for 
essential oils and non-hazardous volatile liquids. Barrel 
stock is piled to a convenient height on the floor with an 
electric tiering machine. Bagged and boxed materials 
are stored on platforms which fit the electric lift truck 
used for conveying material from the railway cars on 
elevators to the sixth floor. A vault and special room for 
the handling of dangerous chemicals also is located on 
this floor, as well as a steam-heated cabinet for storing 
supplies of melted ointment bases. The various ointment 
bases enter the heated cabinet in the original drums. As 
the base melts it drains into a receiving tank, from which 
it is conducted through steam-jacketed pipes to the floor 
below, where it is drawn through valves into the weigh- 
ing and mixing equipment. 

The entire fifth floor and a portion of the fourth are 
devoted to the manufacture of pills and tablets. Various 
grinding mills, powdering mills and mixers are inclosed 
in individual glass-partitioned rooms. The fronts of 
these rooms are glass-partitioned air curtains. Each room 
has a duct connected with a nega- 
tive pressure fan which insures 
an upward flow of air to avoid 
dust contamination. Air condi- 
tioning plays a very important 
part in the manufacture of pills 
and tablets. Tablet granulations 
are dried in automatically con- 
trolled dryers. Dryers are so di- 
vided that materials of different 
classes are kept separate to avoid 
any contamination. The tablet- 
compressing room is maintained 
at a specific degree of humidity at 
all times. The air in the tablet- 
coating rooms is not conditioned, 
but in order to handle the speed 
of drying of coatings properly the 


Alkaline Materials Are 
Handled in This Groen 
Allegheny Metal Tank 
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air blown into the coating pans 1s 
maintained at a definite and adjustable 
humidity and dry bulb temperature. 

It is necessary to manufacture tab- 
lets containing highly poisonous ingre- 
dients in a room completely separated 
from all other manufacturing. This 
room has its own individual air-con- 
ditioning and ventilating units. The 
dry-room racks and trays are pur- 
posely made of a special size to pre- 
clude any possible chance of having 
this part of the equipment mixed with 
other general equipment. 

Pill machines are all located in in- 
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Playing an Important 
Modernization Plan of This 


dividual rooms equipped with air 
curtains and air ducts. It is of 
paramount importance that all 
chances of contamination be elim- 
inated. 

Finally, there are not only air 
conditioning, ventilation, and 
separate rooms but also special 
equipment made of alloys in order 
to avoid any contamination when 
handling various chemicals. Cor- 
rosion-resistant metals play an 
important part in this equipment. 
Even minute traces of impurities 
that would be of no consequence 
in other industries, are extremely 
detrimental in the pharmaceutical. 
The problem of selecting suitable 
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materials is further complicated by the large number of 
corroding media with which they must contend. While 
most industries deal with five or six chemicals that cor- 
rode, the pharmaceutical industry must find materials of 
construction that will resist not only the corrosion of hun- 
dreds of chemicals but the tarnishing as well. 

Monel metal and a high nickel-chromium-ferrous 
alloy, Allegheny metal, have found useful applications 
in pharmaceutical work. Tooth-paste containers and Day 
mixers have been lined with Monel to resist antiseptic 
mixtures. The mixing container and stirring paddle on 
a Read mixer have been constructed of this metal. 
Lubricators for tablet granulations, screens, dippers, 
scoops, and various other utensils made of these special 
alloys have found a real use in this industry. 

Pharmaceutical solutions and ointments are manufac- 
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tured on the fourth floor of this new 
unit. The manufacturing tanks are 
mounted on steel frames suspended 
through openings in the floor. The 
top openings of the tanks are about 
12 in. above the floor level. This 
arrangement affords the most con- 
venient position for charging these 
tanks. In the department a great 
many glass-lined tanks are used. The 
manufactured solutions are drawn 
through pipe lines which are con- 
structed of Allegheny metal, Monel, 
Enduro, tin, black-iron, galvanized 
iron, glass-lining, and brass. And 
ointments are manufactured in 


Tablet Machine Hopper Constructed 
of Monel Metal to Prevent Metallic 
Salts Mixing With the Pharmaceuticals 
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steam-jacketed kettles constructed of cast iron, alumi- 
num, nickel, Monel, and glass-lined steel. 

Inexpensive equipment adopted in the ointment de- 
partment of this plant has simplified the handling of the 
petrolatum, the base of most ointments. Wherever oint- 
ments are processed the waste drains lead through Elkart 
grease traps, so as to prevent plugging by congealed 
grease. Open drains covered with steel grating have been 
installed in the building to simplify the washing of 
miscellaneous equipment. The grating is practically on 
the same level as the floor and rests on angle-irons. 

Open drains covered by steel grating also have been 
installed in many places to simplify the washing of large 
equipment. The grating is raised slightly above the con- 
crete floor and rests upon angle irons set in asphalt. 
Shriver filter presses and the emulsifying units are on 
this type of flooring, and the vacuum dryers open on 
this steel grating in order that the interiors can be flushed 
with water whenever it becomes necessary to clean them. 

Multiple V-belt drives are used extensively on indi- 
vidual machines ; their most satisfactory application is for 
primary drives from power units. The speed at which 
this type of drive operates is between 1,000 and 5,000 ft. 
per minute. The fact that this type of belt is capable of 
operating on short centers has determined its use, but it 
must not be regarded as a general substitution for flat 
belts, since it is limited to its own field. 

A portion of the third floor is given over to the finish- 
ing of pills, tablets, and powders. A special room is set 
aside to handle products that require air-conditioning for 
finishing. The second floor is used for the storage of 
finishing supplies and is conveniently located between the 
dry-finishing on the third floor and the wet-finishing on 
the first floor. The liquid finishing on the first floor is 
done on a series of tables equipped with a moving belt 
in the center. The filling is done at one end, and the 
finished packages, coming off the other end, are conveyed 
to sealing machines and then to railroad cars or storage. 
The basement is used for the storage of empty bottles 
and alcohol. The bottles are received 
in railroad cars and are carried to 
the basement on a conveyor. Grain 
alcohol for compounding purposes is 
received in tank cars and stored in 
3,500-gal. glass-lined steel tanks in a 
special room. To reduce the fire haz- 
ard, the room is equipped with a del- 
uge system of sprinklers. Electric 
lights are inclosed in vapor-proof 
globes and the switches for operating 
the lights are on an exterior wall. 
The room is further equipped with 
an exhaust system of ventilation, and 
an automatic signal warns of a leak. 

Other precautionary measures in- 
clude the use of Protecto-seal units on 
all containers of flammable liquids. 
Steam turbines drive the fans used for 
ventilating rooms containing vapors 
of ether or alcohol. Ingersoll-Rand 
pneumatic drills have been converted 
into stirrers for compounds in which 
there are volatile flammable materials. 
And finally, Trahern pumps are used 
for flammable solvents to prevent 
backfiring into the drums. 


71 


| 
) 













































Deciding on 
Chemical Plant 





Location 


By FRED. D. HARTFORD 
hief Engineer 

Seas Steel & Iron Works 
Denver, Colo 


Burkhardt & 


RTHODOX considerations which determine the 

( Peenera location of factories, including chemical 
plants, are three: raw materials, markets, and 
transportation facilities. Due to continual variation in 
the first two, mathematical exactness in manufacturing 
plant placement is impossible. Unless a factory is set 
directly at the site of an extensive raw-material supply 
or beside the plant of a principal consumer, a careful 
weighing of these three fundamental considerations can 
indicate a desirable location only within perhaps a 
10-mile, or a 100-mile, or even a 500-mile circle. The 
exact location will depend on the importance of other 
factors in the economy of the particular industry. For 
chemical plants some of these other factors are water 
supply, waste disposal, power, topography, foundation 
materials, and climate. But even among various branches 
of the chemical industry the weights given these sec- 
ondary factors will vary, with the result that an excel- 
lent site for one plant will not be satisfactory for another. 
Suppose, for example, that surveys of raw-material 
supplies, markets, and transportation facilities for a sul- 
phuric acid plant and for a tannery indicate a general 
location somewhere between Chicago and Cleveland. 
Ordinarily, the best sites for the two factories would 
not be identical. With waste disposal as a prime con- 
sideration for the tannery, and power supply for the 
sulphuric acid plant, the final placement of the one prob- 
ably would be entirely different from that of the other. 
One of the first questions which must be answered 
“Which will be the better location for the plant, a 
city or the countryside?” From the standpoint of 
filtered water supply, sewerage, fire protection, rapid 
and economical plant construction, policing, and employee 
living conditions, the advantage always is with the city. 
But the good things a municipality has to offer may come 
at too high a price as reflected in taxation and in land 
values ; or the character of its citizenry may impose too 
many inhibitions on economical manufacturing opera- 
tions. A city, primarily residential in character, may not 
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tolerate smoke, waste gases, odors, noise, or stream 
pollution, whereas the few dwellers of the countryside 
would raise no objections to them. 

Particularly in regard to fire protection, a factor usu- 
ally of vital concern to chemical plants, does the city 
have an unmistakable advantage. Ample water capacity 
and pressure coupled with a fire fighting personnel 
trained to cope at all hours with the fire hazards of 
modern industry—flammable solvents, high-voltage wires, 
gases under extreme pressures, lofty buildings—can 
seldom be afforded by a single factory in the country. 
Experienced chemical plant men know that a few trained 
firemen are worth more than a host of undisciplined 
workmen in the haste and the confusion that always 
accompany a fire. 

On the other hand, the chemical factory beyond the 
city limits is free from many restrictions which would 
otherwise hamper operations. An experimenta! plant 
may be constructed of wood without endless official red 
tape; a host of petty licenses and inspectors can be dis- 
pensed with, and stresses in building materials can be 
fitted to actual conditions rather than to the various 
limits of a building code. And the countryside plant is 
not punished for every little infraction of the smoke 
ordinance or occasional unavoidable gassy conditions. 
Again, traffic congestion, which hinders trucking in the 
city, usually is no problem at the country plant. 

A factor worthy of careful consideration is the advan- 
tage of the city in supplying the means for rapid plant 
construction and maintenance. The isolated factory 
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always is handicapped by being forced to bring in con- 
struction equipment; it must often build employees’ 
houses, construct and maintain highways, and erect a 
commissary and a hospital. In addition, especially skilled 
workmen must be imported; large repair shops must be 
built and equipped; and. fleets of trucks must often be 
provided. The investment in these items, once incurred, 
whether written into the capital account or saddled on 
the operating costs, constitutes a burden on the business 
at its inception, often when a supply of liquid capital 
may be most essential. Then, too, the salvage value of 
the isolated factory, both for land and buildings, always 
is much less than it would be for the one located in 
the city. 

Lest it appear that the city is given too much the 
advantage, the countryside location can come back with 
this: 

The crowded condition of many industrial areas some- 
times is an insurmountable obstable to plant extension 

~in a horizontal direction at least, because of land values 
and because of pressure from neighbors equally anxious 
to expand. Especially in chemical plants is this consid- 
eration vital, because many processes, due to weight of 
equipment, do not lend themselves economically to multi- 
story buildings. As a result of city location some chem- 
ical plants, as their operators can testify, are so crowded 
with apparatus that operation and maintenance are 
seriously handicapped. Congested plant conditions in- 
crease hazards to employees and the possibility of exten- 
sive damage by fire. 

If a city location is definitely necessary or advisable, 
the selection of the site within or adjacent to the city 
is still a problem demanding careful study. A few 
fortunate cities have specially defined industrial areas 
with all the necessary service facilities: water, sewers, 


Cities Have an Important Duty in 
Flood Protection for Their 
Industrial Districts 
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highways, railway trackage, drainage, and fire protec- 
tion. In most cities, however, the locator of a future 
chemical plant must decide between a number of compet- 
ing sites, each having certain advantages. 

Aside from railroad trackage, probably the funda- 
mental considerations should be water supply, fire pro- 
tection, and freedom from flood danger. Though the 
examination of the city water supply as a whole may 
need to be only casual, it is extremely important that the 
size and condition of the mains to supply the proposed 
plant be such as to assure ample quantity and pressure 
at all times. The quality usually is not important unless 
quantities for boiler use are necessary. 

Fire apparatus provided in the average American city 
is for the most part adequate. So far as the location 
of the chemical plant is concerned, the important 
desideratum is that the fire apparatus be but a few 
minutes’ distant. If deep snow, congested traffic, bridge 
washouts, or stalled freight trains can prevent firemen 
from reaching a factory quickly, then a site subject to 
such conditions should be avoided. 

In cities without a definite industrial district, the 
locator often is puzzled about the direction in which a 
city will grow. He is especially desirous of keeping his 
plant from becoming engulfed in a residential or a busi- 
ness area, since he knows occasional smoke, gas, odor, 
or noise from his plant are impossible to prevent. If he 
can so set his plant that some relatively permanent 
obstruction such as a railroad yard, a swamp, or a river 
will divert future community growth, then he will be 
wise to use it. He will avoid, if possible, a site that can 
be readily placed in improvement districts which would 
gladly assess his plant to the limit, but give nothing of 
profit-making possibility in return. 

Raw Water Supply—Manufacture of many chemical 
products—heavy acids, paper, leather, and beet sugar, 
for example—requires quantities of water for cooling 
or washing that only a river or a lake can supply. 
Filtered water for such purposes usually is not necessary. 
The primary requisite is dependability—the necessary 
quantity of water at any and all times. Some plants 
have found as they increased in size, or as their tech- 


nology changed, that once satisfactory supplies became 


inadequate, so that expensive measures had to be taken 
in order to make the water supply sufficient. 

One plant making a product selling for less than $15 
per ton has a cost for cooling water of nearly $1 per ton 
of product, because of a failure to take plant extension 
into consideration. 

Dissolved impurities in raw water for cooling and 
washing usually are of little consequence, but not so with 
the materials carried mechanically. At certain seasons, 
river waters may be heavily charged with silt or sand 
which wear pumps extravagantly or clog piping, nozzles, 
and tanks; or they carry large quantities of floating 
trash or ice, almost certain to cause trouble at the intake. 
Operatives and maintenance men by the score will say 
that their chief problems are not technological but the 
mechanical ones of keeping water pumps and piping 
doing their parts. 

Another aspect of water supply from rivers is the pos- 
sibility of floods on the one hand and the chance of 
extremely low water on the other. A manager coming 
down in the morning and finding his plant submerged 
by flood or shut down from lack of water will be likely 
to curse the very hour the plant was located in such a 
place. 

Waste Disposal—Of all factories that produce things 
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which can’t be sold, or even given away, chemical plants 
lead the list. Ashes, sludge, liquors too weak to con- 
centrate, putrescible matter, smoke, waste gases, and 
tailings must be deposited or discharged somewhere. 
Even kindly disposed neighbors usually object strenu- 
ousiy when such matter is deposited on or above their 
premises. 

If a water course is to be used for waste disposal, it 
is particularly necessary to have sufficient flow of water 
at all times to insure dilution that will prevent damage to 
aquatic life; that will prevent a nuisance; and that will 
keep the channel scoured out. If city sewers are to be 
used for waste disposal, the locator will examine them 
for capacity, the material from which they are built, and 
whether or not they may become stopped by sediment 
or by high water at the outfall. A few cities with spe- 
cial sewage-treatment plants may require certain indus- 
tries to neutralize their wastes before dumping them 
into the sewers. 

Solid residues present even more of a problem than 
liquid wastes. Many a mine has fallen short of its full 
development by not possessing adequate dump ground ; 
many a smelter has cut into its possible profits because 
slag had to be hauled long distances. The success of an 
vil shale industry might depend more on a method of 
disposal of spent shale than on any particular extrac- 
tion process. 

Power Supply—Though low price for electric power 
is an attractive bait for a chemical plant, the most impor- 
tant phase of its power problem is dependability. 
Especially is this true in processes where economical 
operation depends on the nice maintenance of a heat 
balance. For example, in a sulphuric acid plant a shut- 
down due to power stoppage causes more than loss of 
production. The blowers “stick” ; acid condenses in the 
various vessels; external firing of the preheaters may 
become necessary; and the iron content of the product 
may rise to a prohibitive figure. 

A chemical plant will find its electric power more 
dependable if it can be served from two or more central 
stations or substations, and if the power company can 
supply new transformers on short notice when lightning 
knocks out those at the plant. 

Should the proposed factory plan to generate its own 
power, then a location that can obtain coal from several 
sources will be advantageous, not only because of in- 
creased dependability of supply and consequent decreased 
need for coal storage but also because of bargaining 
power when coal is purchased. 

Foundation Material—Due to the destructive nature of 
some chemical processes, rebuilding or maintenance must 
start almost at the inception of productive operations. 
In shért, it might be said that construction never stops. 
For example, sewers, water pipes, and underground air 
lines must be renewed or repaired at frequent intervals. 
If the soil underlying the plant is such that all excava- 
tions must be timbered or unwatered, or if trenches must 
be blasted out of rock, such work always is expensive, 
adding to costs but not contributing to profits. The 
worst of the situation is that usually there is no remedy 
for such conditions once the site is built upon. Most 
of these services must go underground ; there is no other 
place for them; therefore a fundamental consideration 
for chemical plant sites is the quality of the subsoil and 
its drainage. 

Topography—Generally, it is a desirable feature of the 
plant site that it be level or nearly so, but in many cities 
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such areas are limited in number and accordingly are 
expensive. Often chemical and metallurgical processes 
lend themselves admirably to hillside construction, and 
light one-story buildings can be strung up the slope, with 
the result that not only is the cost of tall, heavy build- 
ings eliminated but also a cheaper site will be satisfactory. 

Excellent examples of the utilization of such sites are 
to be found in ore-treatment plants throughout the West. 
The raw materials are brought in at the top of the plant, 
travel downhill through the various processes, and emerge 
as finished products and residues at the bottom. 

Occasionally, in extremely rugged country, a factory 
may utilize a hillside and then cut back into the ground 
itself to secure added space. An interesting example of 
a somewhat similar condition is the Belden (Colo.) plant 
of the Empire Zinc Company, situated at what is reputed 
to be the largest deposit of zinc in the world. The nar- 
row rocky canyon at this site has space only for the 
railroad switch tracks and a few minor structures. The 
main mill, the shops, the ore bins, and the ore dressing 
plant are underground—an admirable adaptation of a 
complicated metallurgical process to an extremely difficult 
terrain. 


Climatic Conditions—Several years ago I was trans- 
ferred in midwinter from a Western plant to one in a 





Value of a Stream for Factory Purposes Can Rarely 
Be Told at a Glance; This One Varies From 
5 to 200,000 Second Feet in Flow 


central state. The operating and maintenance condi- 
tions, influenced by the different climates in which the 
two plants were located, were in remarkable contrast. At 
the Western plant, which was free from long-continued 
cold and heavy snow, there was no deep frost to prevent 
the excavation of trenches ; freezing of water piping was 
infrequent; and workmen were not handicapped by 
extremely heavy clothing or sharp, humid cold. At the 
second plant, frozen water and acid piping and water 
plugs, deep frost in the soil, and biting winds for solid 
weeks at a time made maintenance costs excessive, 
despite all reasonable precautions against cold. More- 
over, a succession of snows, which were costly to shovel 
and to plow, piled the plant with the “beautiful” to such 
an extent that transportation about the works became 
difficult. 

During some winters snow became so deep that this 
plant, though situated in the heart of a great industrial 
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district, was isolated for days from trucks, fire apparatus, 


and railroad service. Employees sometimes were 
marooned in the plant or at their homes, and factory 
routine became completely disrupted. In summer exces- 
sive temperature and humidity handicapped the work of 
employees to a marked extent. 

Especially in chemical plants is it difficult to insulate 
the buildings or to provide artificial heat or conditioned 
air, and employees usually are forced to “grin and bear 
it” to the detriment of production costs and yields. 
Weeks of cold, accompanied by leaden skies, or days 
of torrid heat and humid nights that make sleep impos- 
sible, have a pronounced effect on the temperaments 
of people. Enthusiasm and vigorous productive activity 
of workmen at such times are difficult to maintain. 
Accordingly, other elements being approximately equal, 
the plant locator should weigh carefully the climatic 
values of various sites, so that the fewest hindrances to 
economical operations may obtain. 


Industrial Strategy—A cardinal principle in chemical 
plant location is to avoid placing the factory so that it 
can ever be put at the mercy of anyone who may obtain 
control of any element essential to its continued well- 
being. This principle applies with equal force to raw 
materials, transportation, markets, labor, and power. 
Human beings, whether magnates or laborers, when 
confronted with the opportunity for making the most 
of a monopoly they may acquire can always find ample 
justification for taking the advantage. 

However, it must be admitted that occasionally some 
persons or businesses have failed to profit from a monop- 
oly they have created. In fact many a chemical 


Abandonment of a Railroad Line 
May Spell Disaster to the 
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executive will say that. his industry has been too 
benevolent for its own good by giving away the results 
of a monopoly which its research and its far-seeing 
development of natural resources have built. According 
to C. F. Abbott, executive director of the American 
Institute of Steel Construction, the steel business has 
spent untold millions to improve quality and to reduce 
prices for the consumer without taking the proper toll. 
The chemical plant locator should never assume that the 
industries or individuals with whom he must deal will 
be as philanthropic as the steel people have been and 
should avoid placing temptation in the way of possible 
monopolists. 

A chemical plant depending solely on natural gas for 
its fuel may some day find itself against a stone wall 
when the supply of gas lessens or when a competitor 
locates beside a cheap coal supply. Then its only bar- 
gaining power with the gas company is a threat to close 
down, the exercise of which prerogative may bring about 
its own undoing. The factory located in a city with a 
single electric power company must pay the energy and 
demand charges assessed to it. It has no alternative save 
that of making its own power. 

Suppose that an essential raw material for a chemical 
plant is brought to it by a single line of railroad which 
must be abandoned due to the failure of other traffic 
on the line. The alternative, transportation by means 
of motor trucks, may be prohibitive in cost. The same 
unfortunate situation faces the chemical plant which is 
itself located on a railroad which must be abandoned. 
Its single avenue to markets has been closed through no 
fault of its own and perhaps no fault of the railroad 
company. 

Selecting a site for a chemical plant is not dramatic. 
It cannot be done a8 a certain hardy pioneer located a 
famous gold mine during one of the West’s early mining 
booms. He chanced to come upon a wide gulch where 
there was plenty of “color” but could find no indication 
where to start operations. Finally, he tossed his hat into 
the air and said: “Where it lands I dig.” 

The factory locator cannot use such spectacular meth- 
ods, because he is spending other people’s money. Nor 
can he fly over a territory in an airplane and then put 
his finger unerringly on the best site. He cannot use as 
sole criteria a pleasant climate and recreational facil- 
ities for employees and expect to satisfy investors who 
are, not unreasonably, interested in getting a return on 
the money they are risking. He knows that the desir- 
ability of any factory site is not measured by a single 
item of water supply, of transportation, of raw materials, 
or even of markets, but by the sum of a large number of 
factors each with a certain value to his particular indus- 
try. He must be sure that his final selection will promise 
profits—profits that are both persistent and substantial. 






A Dependable Source of 
Electric Power May Be 
Indispensable to 

the Chemical 

Factory 


Regenerating Litharge for 


Sodium 


LTHOUGH the petroleum refinery has long been 
one of the classic provinces of the chemical engi- 
neer and economist, a secondary process worked 

ut in the past four years by the Atlantic Refining Com- 
pany, Philadelphia, Pa., solves an even more widely 
interesting problem than this industry usually propounds 
for the technical man. It was developed for the recovery 
of spent doctor solution and its conversion from an 
alkaline lead sulphide suspension back to an immediately 
serviceable sodium-plumbite solution. In its technical 
directness and simple efficacy, this process offers inter- 
esting aspects beyond the mere commercial operation of 
i chemical reaction. 

Briefly, the objective was to regenerate a spent solu 
tion containing 0.6 per cent PbO in solution as plumbite, 
over 4 per cent of PbS present as sludge, and 11 per cent 
caustic solution, back to a clean solution of about 5 per 
cent PbO, with elimination of sulphur and the eventual 
production of NagPbO:. This involves the daily recovery 
of approximately 17,000 Ib. of litharge with about 


Quantitative Flow Sheet of Litharge Recovery S 


























Plumbite Doctor 


55,000 lb. of 11-13 per cent caustic solution, and of some 
450 bbl. of oil. On a large scale, then, the process re- 
duces to a physical separation followed by an oxidation 
The chemistry appears in the equations: 
2 PbS + 20. + 2 NaOH = 2 PbO + NaeS2O; + H2O 
(1) 
2 PbO + 4 NaOH = 2 NaePbO.» + 2 H2O (2) 
The flow sheet and accompanying photographs will 
serve to illustrate the present scheme of operations. The 
spent doctor solution, with suspended sludge, is first col- 
lected in one of two 85,000-gal. storage tanks, where 
some 300-400 bbl. of oil is recovered in a preliminary 
settling. Meanwhile the other tank is being filled, and 
will perform alternate service with the first tank. The 
oil separated at this point goes to storage; the sludge 
fraction in the middle containing the solid PbS in caustic 
and naphtha emulsion is removed to the “break tank” for 
further treatment; and the NaOH solution at the bot- 
tom, containing 0.6 per cent dissolved PbO, is with- 
drawn to an intermediate storage tank. 


ystem at Atlantic Refining Company, Philadelphia 


Air -2,430000 cu. f# percay total 
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Breaking the Emulsion 


The break tank is the strategic point in the process. 
It is 15 ft. in diameter, and has walls 18 ft. high above a 
conical bottom; closed steam coils provide a carefully 
controlled heating medium. The charge, consisting of 
the emulsion containing the lead solids, separated in the 
storage tanks, is gradually heated to about 150 deg. F., 
when the mass separates into three layers: oil on top, 
caustic solution in the middle, and an oil-free slurry of 
lead solids in the bottom. It has been found that the 
iddition of small quantities of sulphur flour (0.5 to 1 Ib. 
S per 100 gal.) occasionally speeds up the “break.” The 
oil layer (about 90-160 bbl. daily) is sent to storage for 
use as washing medium later in the process. It contains 
considerable, though not troublesome, dissolved sulphur. 
The remainder of the material, caustic solution and 
slurry, is drained through the bottom to the “blow 
tanks.” 

The sulphide suspension is now ready for oxidation, 
and additional 11 to 13 per cent caustic—0.6 per cent 
lead solution is withdrawn from the intermediate storage, 
according to process requirements, to make up the re- 
quired volume of solution. The two reaction, or “blow,” 
tanks are 15 ft. in diameter and 24 ft. high, with a 
capacity of 32,000 gal., but are filled only to an 18 ft. 
height—that is, 24,000 gal——because of possible turbu- 
lence. Closed steam coils are used here to give a tem- 
perature of 175 deg. F. and the air for oxidation is 
blown in through perforated pipes radiating from a 
header at the bottom. Operation is semi-continuous : 
after an 8-hour reaction period, 5 ft. of the product is 
tapped off and an equal quantity of suspension or of 
11 per cent caustic—0.6 per cent lead solution added 
from the intermediate storage. About two million cu.ft. 
of air is used daily for oxidation (130 cu.ft. per pound 
PbO recovered). 

After this treatment the doctor solution is virtually 
regenerated, but because it contains colored matter that 


Orifice Plate Mixer for Decoloring Regenerated 
Doctor Solution 
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Tank for Breaking Emulsion of Spent 
Litharge 


would later color the treated distillates, it is washed be 
fore use. To this end it is fed with oil segregated from 
the break tank, in a proportion of two to one, through an 
orifice plate mixer. This consists of five sections of 
12-in. pipe, 18 in. long, separated by blank plates, each 
with an eccentric 3-in. hole. The washing is thorough 
and the constituents are separated in two 64 x 15-ft 
tanks. The plumbite solution is now sent to storage, 
while the recovered oil (naphtha) is sent to the distilla 
tion system according to the excess that has accumulated 
in the oil storage from the break tank. 


Negligible Recovery Losses 


The only losses occurring in this otherwise “airtight” 
recovery system are caused by the formation of NagSeOx 
(Equation 1) during repeated blowing of the plumbite 
cycle. Up to a concentration of 20-25 per cent, this salt 
causes no difficulty, but beyond this its physical effects— 
retardation of oxidation in the “blow” and incrustation 
of pipes—makes it undesirable. Therefore, when the 
system reaches this concentration, a fraction of the 1] 
to 13 per cent caustic solution containing 0.6 per cent or 
less of dissolved lead is removed at the storage tank and, 
after use as a neutralizing wash after the acid treatment 
of the naphtha, is dumped. This loss of lead is scarcely) 
of importance in an operation where the daily savings 
in reagent are so great. Usually, these chemical losses 
are made up in the system by the addition of spent doctor 
from special plumbite solutions made from fresh chem 
icals for the treatment of small batches of fancy 
naphthas. On the basis of litharge added, this make-up 
amounts to about 6 or 7 per cent. The labor required to 
operate this process continuously on the scale indicated 
in the flow sheet consists of one man per shift of 8 
hours each. 
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What Determines the Value 


Of Absorption Oil? 


By F. L. KALLAM 


Chief Engineer, Natural Gasoline Department 
Foster-Wheeler Corporation 


gasoline industry have become familiar with the 

advances made in still and absorber design. These 
improvements have resulted from the development of a 
practical method of analyzing the basic raw material, 
natural gas, and the final product, natural gasoline, into 
their respective hydrocarbon constituents. The ability 
to make these separations has permitted the design of 
the necessary plant equipment to be carried out on a 
basis capable of mathematical solution for the first time. 
The worth of such procedure has been recognized by 
immediate acceptance on the part of the industry as a 
whole. 

In the light of this progress it is surprising that the 
absorption medium of the process itself has escaped a 
similar scrutiny. Judging from the meager and indef- 
inite literature existing on the subject, however, such is 
the case. Dykema, in 1919, reported briefly the situa- 
tion as it then existed, and finally specified that he con- 
sidered a desirable absorption oil to be one having a 
gravity of 37 Bé., an initial boiling point of 450 deg. F., 
and an end-point of 695 deg. F. 

Improvements in the art quite naturally changed these 
viewpoints, and we find McLouth, in 1928, stating, “The 
present-day practice favors the use of an oil of 36 or 
37 A.P.1. gravity, while the writer was unable to dis- 
cover any oil in use having a gravity of less than 30 
deg. Taking the data presented by this writer on eight 
new and ten used oils in current use at that time, and 
averaging the results, the following characteristics were 
obtained : 


]) esi the past two years, those in the natural 


Used Oi 
Gravity, deg. A.P.I. at 60 deg. F 38.1 34.7 
I.B.P., deg. F 366.0 358.4 
F.B.P., deg. F. 587.0 662.1 


Now arises the question as to just how the present-day 
operator, with his more modern equipment, selects his 
absorbent. In practically all cases the raw absorbent 
fraction is taken from crude oil right after the kerosene 
cut and is then redistilled to obtain the desired boiling 
range. This fractionation is followed by treatment with 
sulphuric acid, after which the oil is neutralized with 
caustic soda and a doctor solution to remove impurities. 
Time is then allowed for water and caustic still held in 
suspension in the oil to settle out, the absorbent finally 
being charged to the filters. Here the fullers earth re- 
moves the remaining impurities and renders the oil bright 
and almost colorless. It would be possible, therefore, 
to demand an oil to meet rigid specifications, somewhat 
as follows in regard to its various characteristics: base, 
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color, odor, gravity, congealability, viscosity, emulsifica- 
tion, boiling range, and residuum. 

As a matter of fact, there probably is very little, if 
any, absorption oil bought on such a basis. In prac- 
tically all cases price dictates the oil to be used, with 
small regard for technical requirements, or some other 
economic feature governs the selection. In order to 
show the wide variance in present-day absorbents result- 
ing from this practice, the fruits of an investigation on 
the characteristics of numerous oils are given. To be 
exact, the scope of the experimental work covers the 
testing of 24 new oils, the products of a corresponding 
number of refineries selected with regard to geograph- 
ical location such that the averaged results may be safely 
considered representative of the entire industry. Like- 
wise, similar tests were conducted on 34 used oils ob- 
tained from absorption gasoline plants throughout the 
country. In presenting these data in a graphical manner 
the low and high valued oils, as well as the average of all 
the oils tested, are given (Figs. 1 to 10). 

Before considering the curves proper it will be neces- 
sary first to acquaint the reader with the details of the 
various test procedures employed. All A.P.I. gravities re- 
ported were derived from specific gravity determinations 
obtained with a Westphal balance, correcting the results 
to 60 deg. F. Viscosities were obtained with the con-’ 
ventional Saybolt Universal viscosimeter, and hence are 
given for the various temperatures in Saybolt seconds. 

The boiling curve on each of the oils was obtained 
from a 100 c.c. sample in a standard 500 c.c. Hempel 
flask using jack-chain in the column to produce a reflux 
action. In all cases the heat source was a well-regulated 
gas burner. Results obtained ‘from this apparatus are 
not comparable with those recorded by McLouth, be- 
cause the latter used a standard Engler distillation em- 
ploying virtually no reflux for washing the ascending 
vapors. Saturations reported in this paper are the per- 
centages over on the boiling curve for a top column 
temperature of 300 deg. F. 

For determining the average boiling point of the oils, 
each distillation curve was plotted on co-ordinate paper 
in the conventional manner. A vertical line was then 
dropped from the final boiling point and a horizontal 
line from the initial boiling point, the intersection of 
the two resulting in a closed area under the distillation 
curve itself. “The value of this area was then deter- 
mined by planimetering and the average boiling tem- 
perature found by use of the bottom base line taken in 
the proper units. 

The molecular weight determinations of the oils were 
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carried out, employing the cryolitic method, using ben- 
zene as a solvent. In this connection the final result 
was arrived at through graphical extrapolation, as has 
been previously reported. (F. L. Kallam and L. J. 
Coulthurst, The Oil and Gas Journal, Nov. 21, 1929). 

In order to check the resistance of an oil toward 
forming an emulsion, a modified demulsibility test was 
devised. This consisted of taking a mixture of 40 c.c. 
of distilled water and 20 c.c. of oil at the desired tem- 
perature and thoroughly agitating for a period of three 
minutes. Agitation of a violent order was obtained by 
means of a motor-driven mechanical mixer. The time, 
in minutes, required after the termination of the agita- 
tion period for the oil and water to again separate rep- 
resents the resistance of the oil toward emulsification. 
The shorter this time, the less tendency there is for an 
oil to retain water or form an emulsion. 

The vapor-pressure determinations were obtained from 
an apparatus combining the features of the conventional 
manometer and cistern barometer : 


One leg of the manometer formed the sample tube and mercury 
cistern, while the other, open to the atmosphere, served to 
give the pressure readings in the usual manner. By the correct 
correlation and proportioning of these various parts means were 
at hand for forcing mercury from the cistern up into the sample 
tube without materially changing the level in the cistern itself or 
in the open end of the manometer column. The oil sample 
could then be introduced into the graduated glass sample tube by 
displacing the mercury back into the cistern, the mercury level 
in the cistern being adjusted to give the desired vapor space above 
the sample. The thermostatically controlled bath around the 
sample tube was then brought to the desired temperature and the 
internal agitator run until the sample had come to equilibrium 
under these conditions. Readings were then taken of the vapor 
space and of the mercury levels in the sample tube and in the 
open end of the manometer. The mercury level in the sample 
bulb was then further lowered so as to form a larger vapor 
space above the oil, and the same procedure followed until the 
necessary data had been obtained. 


By plotting the vapor pressures so found against the 
corresponding ratios of vapor space to liquid space, it 
was possible to extrapolate for the conditions of no 
vapor space. In this way the true vapor pressure of the 
sample in question for the temperature under considera- 
tion was determined. These extrapolated values plotted 
against the corresponding temperatures compose the 
vapor-pressure curves as given. It should be noted that 
all of these determinations were made on oils as received, 
and not on gas-free samples ; in other words, no moisture 
or dissolved gas was removed before making the vapor- 
pressure measurement. All oil samples were obtained 
under pressure, and were hence introduced into the ap- 
paratus without exposure to the atmosphere. 


URNING to the distillation curves for the oils tested, 

as shown in Fig. 1, probably the most striking 
difference is the variation in values for the two average 
conditions, it being noted that the average for the used 
oils approximates the boiling curve for the maximum 
raw oil investigated. The curves simply substantiate 
that a raw oil placed in service may be expected to have 
its boiling point characteristics changed, generally re- 
sulting in a lowering of the I.B.P. and an increasing 
of the F.B.P. with corresponding changes for the inter- 
mediate fractions. Deterioration of the raw oil under 


service conditions is further reflected by a lowering of 
distillation recovery and an increase in residuum content. 
The former undoubtedly is due to lack of complete re- 
moval in the still of the constituents absorbed from the 
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gas, while the increased residuum is the action of oxi- 
dation and contamination. As would be expected, the 
A.P.I. gravity for the used oils was found to be several 
degrees lower than for the new or raw oils. 

In Fig. 2 may be seen the relationship for the used 
and raw oils between the average boiling points and the 
molecular weights. As would be expected, the mole- 
cular weight increases with increased A.B.P. These 
data did not permit of deriving smooth curves, so the 
writer has resorted to showing the various points for 
the several oils. This same method of presentation has 
been used throughout the paper in similar instances 
where the data were such as to cast doubt on the exact 
relationship of the various factors. The data, however, 
clearly show that under service conditions the average 
boiling point and molecular weight of an oil is lowered. 

Somewhat better correlation for the molecular weights 
is obtained by plotting against the gravity of the oils 
as shown in Fig. 3. As would be expected, the molec- 
ular weight decreases with increased A.P.I. gravity, the 
results for both raw and used oils agreeing quite well 
within the test range. These data are such that, know- 
ing the gravity of an oil, the molecular weight can be 
obtained accurately enough for all practical purposes 
without necessitating actual molecular weight determi- 
nation. The latter procedure is necessary, however, if 
the actual molecular weight is required. 

Viscosity characteristics for the various oils are shown 
in Fig. 4. Here again, as in the previous cases, the 
used oils show a departure from the raw, although for 
the average conditions this difference is much less than 
in the case of the boiling curves of Fig. 1. The data 
prove conclusively that service conditions increase the 
viscosity of a raw oil. 

The vapor-pressure curves shown for the oils in 
Fig. 5 are very interesting in that they show the effect 
of gasoline fractions left in the used oils. Comparing 
the results for the average oils, it will be found that 
below about 210 deg. F. the raw oil has the lower vapor 
pressure, while above this temperature, the used oils 
have the lower vapor pressure. Only in the instance of 
the minimum raw oil tested is this not so, and for this 
case the vapor pressure is low over the entire tempera- 
ture range. 

As shown in Fig. 6, an attempt was made to develop 
the relationship between the so-called “saturation” of an 
oil and its vapor pressure. The saturation figure is the 
means by which the industry at present judges the effi- 
ciency of the oil stripping operation. Only by stretching 
the imagination can it be assumed that these data show 
an increase in vapor pressure for an increase in satura- 
tion, as would be expected from a theoretical standpoint. 
Referring again to the vapor pressure curves of Fig. 5 
and noting the reliability of the data, at least from a 
standpoint of consistency, the unreliability of the curves 
in Fig. 6 must be attributed to the saturation data. The 
only conclusion which can be drawn from Fig. 6 is that 
the saturation test is of little value in expressing the 
gasoline content of an oil, and that other means should 
be adopted for obtaining this vital information by which 
the efficiency of the process is judged. The determina- 
tion of the residual gasoline left in the absorbent after 
distillation should most certainly be placed on a basis 
equal to that employed in ascertaining the gasoline left 
in the gas leaving the absorber. 

Continuing further, however, in the attempt to corre- 
late vapor pressure with some function of the easily 
obtained boiling curve, the curves in Fig. 7 were plotted. 
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With reference to the relationship to the I.B.P., only 
the raw oils show, or even indicate, an increase in vapor 
pressure for a lowering of the initial boiling point. Sim- 
ilar data for the used oil fail even to indicate this theo- 
retical relationship, as for the same temperatures any 
number of vapor pressure values were obtained. This 
failufe to correlate again points to the inefficiency of 
simple distillation as a test method. 

While the relationship between vapor pressure and 
A.P.I. gravity is fairly uniform for the case of raw oils, 
increasing with an increase in gravity, the similar data 
for used oils are quite the opposite, as evident in Fig. 8. 
This failure to correlate might be expected, however, 
since the used oils undoubtedly contain small quantities 
of gasoline fractions which affect the vapor pressure to 
a much greater extent than the gravity. 

The demulsibility curves are given in Fig. 9 and 
show that the greatest tendency to form emulsion oc- 
curs at the lower temperatures. Plant practice bears 
this out, inasmuch as the apparatus requiring the great- 
est maintenance is the oil cooler, which must be cleaned 
of the emulsion and waxy deposits upon its surface 
from time to time. The increased tendency for a used 
oil to emulsify over a raw oil is clearly brought out by 
the curves, the difference between the average raw and 
used oil being particularly impressive. At the lowest 
temperature value this tendency on the part of the used 
oil to emulsify is approximately fifty times that of the 
average raw oil. 

In Fig. 10, an attempt has been made to correlate the 
emulsifying tendency of an oil against the per cent of 
residuum as shown by distillation. While these data 
are not absolutely conclusive, they leave little doubt that 
the tendency of an oil to form an emulsion varies as the 
residuum contained in the oil. As would be expected, 
for the same quantity of residuum in an oil, a raw oil 
will show somewhat less of a tendency to form an 
emulsion than will a used oil. 


SIDE from giving the reader a graphical picture of 
the characteristics of present-day absorbents, the 
data also point out the probable change in these char- 
acteristics which may take place in an originally chosen 
oil after exposure to service conditions. While the 
initially selected oil may have all the desired character- 
istics of an excellent absorbent, continual use in a plant 
will alter it to such an extent that its desirability as an 
absorption medium is considerably lowered. - This fact, 
should be recognized in making the original selection. 

Without going into the theory of absorption, it may 
be stated that as low a molecular weight oil should be 
specified as can be handled by the equipment at hand. 
In the older plants this generally means that the new 
oil should not be lighter than the thoroughly stripped 
oil from the system, or that the molecular weight would 
be of the order of 200. With new plants the equipment 
should be designed for oils of 150 molecular weight. 

By all means the average boiling point of the proposed 
absorbent should be given, with a maximum limit placed 
on the end-point; such a clause will automatically care 
for the I.B.P., which need not even be mentioned. This 
at once fixes the vapor pressure of the oil and is about 
the best procedure in lieu of present vapor pressure 
methods. Likewise, the oil gravity is limited by the 
A.B.P. Thus by defining the average boiling point of 
the oil, as well as the molecular weight, the other char- 
acteristics become more or less fixed and the specifica- 
tions considerably simplified. 
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Fig. 10—Emulsibility-Distillation Residuum Curves 


The allowable maximum distillation residuum should 
be specified or the demulsibility factor given, in order to 
avoid excessive emulsion trouble. The ready tendency 
on the part of an oil to drop emulsified water is depend- 
ent to some extent on the degree of care in its refining 
and to its freedom from contamination under working 
conditions. Poorly refined oil may contain readily oxi- 
dizable constituents which will produce small quantities 
of asphaltic or sludge-forming substances, which are 
very effective as stabilizers for emulsions. The oil may 
be oxidized by the air content of the gas, or by the air 
brought into the system with the steam, and hence are 
unpreventable. This fact has given rise to oil cleaner 
units being installed on the oil circuit, similar in function 
to the oil rectifier on an automobile, which successfully 
eliminates undesirable constituents from the absorbent. 

An oil should also have such characteristics that it 
will not separate out wax at the lowest operating tem- 
peratures, and consequently, an absorption oil specifica- 
tion should cover the cloud test in this respect. There 
are two reasons for this: the first, that suspended solid 
matter may hinder the settling out of emulsified water, 
and the second, that an oil of high cloud test might 
solidify in the system in the coldest weather. 

In conclusion, it might be said that no oil specification 
would be complete without designating the viscosity re- 
quirements. This should be given for a range of tem- 
peratures covering the operating conditions within the 
plant and should specify the maximum acceptable values. 
Probably no test is better standardized than the viscosity 
determination, and inasmuch as the determination can be 
obtained with the minimum of effort, it offers an excel- 
lent check upon the condition of an oil within a system 
from a routine standpoint. Indirectly, this is a means 
for checking the gum content or oxidized products in 
the oil. When these gums are allowed to accumulate 
in the system, the tendency is to decrease the entire 
process efficiency, and many times this decrease is 
charged to individual pieces of equipment rather than to 
the real cause. 
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Mont Cenis Plant at Scholven Mine, Ruhr District, Germany 


AMMONIA SYNTHESIS 


By the Low-Pressure 
MONT CENIS PROCESS 


By W. F. SCHOLVIEN 


Philadelphia, Pa. 


URING the years 1926-27, the Mont Cenis proc- 

ess was deveioped in the Ruhr district of Germany 

in connection with the Mont Cenis coal mine. 
This mine has a capacity of about 1,000,000 tons of 
coal per year. Due to the rather difficult nature of the 
coal seams, the Mont Cents mine did not have a very 
good reputation as a dividend payer. The coal separa- 
tion plant and the coke plant of the mine, as well as 
the byproducts plant, while not particularly modern, 
were operated in a satisfactory manner. Therefore, in 
order to improve the earning capacity of the mine there 
was only one thing which could be done, and that was 
to make more rational use of the coke-oven gas. 

The coke-oven plant was capable of delivering 1,800 
million B.t.u. per day in the form of gas for any new 
manufacturing process. After a thorough investigation, 
which included the erection of an experimental plant, it 
was decided that the most profitable method of using 
this gas was in the synthetic production of ammonia 
according to a low-pressure and low-temperature process. 
The first production plant built in 1926-27 had a capacity 
of 28,000 tons of ammonia per year. The initial cost of 
this synthesis plant alone amounted to $3,000,000. and 
the fertilizer plant to be used in connection with it cost 
a further $1,500,000. Therefore, the studies which pre- 
ceded the erection of the plant had to be most complete, 
as a failure would have endangered the existence of the 
entire mining firm 

What method was to be used in producing hydrogen 
was the first problem to be decided. At that time the 
production cost of hydrogen from water gas was even 
higher than at present. Influenced by the methods used 
in the large synthesis plants which already existed, the 
engineers at Mont Cenis tried to produce hydrogen 
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The first of two articles by an engineer intimately 

associated with the development of this European 

nitrogen fixation process. The second article will 
deal fully with operating costs and profits. 


catalytically over iron according to a process similar to 
After a long 
series of experiments, this method was given up, be- 
cause the plant costs and the production costs for making 
hydrogen by this method remained higher than those of 
the Linde process for direct separation of hydrogen from 
coke-oven gas by refrigeration. The results of the in- 
vestigation which German chemists and engineers con- 
ducted on this subject (which also took into consideration 
the future uses of methane, ethylene, carbon monoxide, 
and so on) led to conclusions directly contrary to those 
of American chemists. 

The second problem to be decided was the method 


the Bamag and Messerschmidt process. 


Fig. 2—100-Atm., Three-Stage Compressors in 
Scholven Plant 





Chemical & Metallurgical Engineering — V ol.38. No.2 








idee. fis 








ot synthesis to be used in making the ammonia. This ample, a synthesis unit having a capacity of 40 short 
problem was especially difficult, because at that time the tons per day of ammonia develops 4,250,000 B.t.u. per 
German Dyestuff Trust still had the control of numerous hour. The total quantity of fresh gas (N + 3H) needed 
basic patents in Germany, particularly those on ammonia to produce this 40 tons of ammonia requires 2,650,000 
synthesis at pressures over 100 atm. Therefore, Fried-  B.t.u. per hour for heating it to 400 deg. C. Thus, 
rich Uhde, the engineer who was at the head of the only 63 per cent of the heat energy developed is used, 
Mont Cenis project, was forced to develop a catalyst the rest being dissipated by radiation or absorbed in 
which would give a satisfactory yield of ammonia when cooling water. 

operated at pressures below 100 atm. The Claude, Pressures and temperatures used constitute the essen- 
Casale, Fauser, and the Nitrogen Engineering Corpora- 
tion processes were not beset by these patent difficulties, 
because the control of these German Dyestuff patents had 
been taken over by the various governments. In these 
processes, the pressure could therefore be increased as 
desired in order to increase the capacity of the catalysts 
which were then being used. 

It appeared, however, that the fact that Uhde was 
limited in the pressures he could use was a blessing in 
disguise, since he succeeded in developing a process which 
worked successfully at less than 100 atm. pressure and 
less than 400 deg. C. Moreover, the process gave an 
actual yield of 12-13 per cent ammonia by volume for 
each passage through the catalyst, and gave a total con- 
version to ammonia of 97-98 per cent of the hydrogen 
used. 

All processes for the synthesis of ammonia have the 
following in common: The mixture of (N + 3H) 
after being purified of catalyst poisons (carbon monox- 
ide and all sulphur, phosphorus, and arsenic compounds 
of hydrogen) is partly transformed to ammonia in the 
reaction vessel. As much of the ammonia as possible 
or desirable is then separated out as aqua ammonia or 
liquid ammonia. The gas, leaving the reaction vessel 
from which the ammonia has been removed and which 
still consists of (N + 3H), is then mixed with fresh 
gas of the same composition and again passed through 
the catalyst after having its temperature raised in heat 
exchangers. Ammonia formation is exothermic, so that Fig. 4—Linde Separation Unit in Scholven Plant 
during normal operation the fresh gas and the circulating 
gas are heated entirely in heat exchangers. For ex- 





tial differences in the various synthetic processes. These 

Fig. 3—Temperature, Pressure, and Ammonia-Yield in turn are determined by the type of catalyst used. 
Characteristics of Synthesis Processes* The curves in Fig. 3 show the conditions under which 

the various processes operate. These curves indicate 






































T ra points of equilibrium in ammonia formation, and show 
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| | | i! | equilibrium values for the ammonia reaction. According to Larson 
0 14 ih 4 . 0 (J. Am. Chem. Soc., 46, 1924, pp. 367-72), equilibrium percentages 
0 10 20 30 40 50 60 70 80 are somewhat higher; for example, at 500, 600, and 700 deg. C. 
Ammonia Yield, Per Cent by Volume and 1,000 atm., he gives them respectively as about 58, 31, and 13 
per cent. 
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flat 400-deg. C. curve. Should the pressure be increased 
by 50 atm., a 25 per cent greater load can be carried. This 
simple method of increasing the production capacity does 
not entail the use of extra units or of additional labor, 
and the plants now using the low-pressure process have 
advantageously used the method for increasing their 
production. 

Ammonia is separated from the mixed gas in the liquid 
form by a refrigeration process. Here also there are 
essential differences between the low-pressure process and 
the various high-pressure processes. The latter use only 
water in cooling the gases and therefore permit 3-6 per 
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Fig. S—Flow Diagram of Mont Cenis Process 


cent by volume of the ammonia which has been formed 
to remain in the circulating gas. The method of cooling 
used in the low-pressure process leaves only 0.2-0.5 per 
cent by volume of ammonia in the circulating gas, which 
can therefore be considered nearly free of ammonia. 
This difference in the degree of ammonia separation is 
due to the temperature rise in the reaction vessel, as 
shown in Fig. 3. The temperature rise of the gas in 
the high-pressure synthesis is rapid and concentrated, and 
a reduction would be desirable. To accomplish this re- 
duction, a portion of the ammonia must be left in the 
circulating gas. With a low-pressure process, the tem- 
perature rise is less violent and permits the catalyst to 
be used at its maximum efficiency. Therefore, as much 
of the ammonia as possible may be removed in the sepa- 
rating system, and low-temperature-producing ice ma- 
chines are employed to accomplish this end. Inclusive 
of the motor-efficiency factor, the power requirement for 
producing the low temperature is 0.075 kw.-hr. per pound 
of ammonia when the liquid ammonia can be re-evap- 
orated ; or 0.115 kw.-hr. per pound of ammonia when the 
ammonia produced must remain in liquid form. In the 
first case, the power consumption is less, because the 
liquid ammonia may .be evaporated and therefore fur- 
nishes part of the refrigeration that is required for 
the cooling operations. 

Complete ammonia separation is advantageous because 
of the increase in production per unit volume of catalyst. 
Ammonia which has to be recirculated with the fresh 
gas represents a decrease in the productive capacity of 
the catalyst. Moreover, although temperature rise in the 
catalyst of the high-pressure process must be checked, 
overheating cannot occur in the low-pressure reaction 
vessel. This is of great importance, since overheating 
of the catalyst materially reduces both its efficiency 
and its life 
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Hydrogen From Coke-Oven Gas 


Coke-oven gas, having a composition as shown in 
Table I, is freed from sulphur and sulphur compounds 
by either a wet or dry process and is compressed to 
12 atm. in a two-stage gas compressor. The carbon 
dioxide (2-2.5 per cent COz) is washed out by means 
of pressure water so as to reduce its volume to 0.2-0.3 
per cent. The water used for this washing is discharged 
to a regenerating tower and is then recirculated. The 
0.2-0.3 per cent COs remaining in the coke-oven gas 
after the scrubbing is removed by means of soda lye. 
The soda lye is regenerated with lime, so that only small 
losses must be replaced. 

After the coke-oven gas has been thoroughly cleansed 
of carbon dioxide, it passes to the separation plant. The 
separation commences with a cooling process where the 
gas is reduced to —40 deg. C. in passing through an ice 
machine cooler and flowing counter-current to cold prod- 
ucts of the gas separation. The primary cooling to — 40 
deg. C. dries the gas and prevents the too rapid forma- 
tion of ice in the gas separating apparatus. In order that 
the plant may be operated continuously, duplicate sets of 
counter-current coolers are installed, and every eight 
hours the flow of coke-oven gas is transferred. 

Dried and cooled gas then passes through the Linde- 
Bronn coke-oven-gas separation apparatus. Here the 
gas flows through a low-temperature cooling section and 
through a section where it is washed counter-current by 
means of liquid nitrogen. Its constituents are liquefied, 
with the exception of the hydrogen and a part of the 
nitrogen. The main functions of the separation appa- 
ratus include heat exchange between the products of 
separation and the unseparated coke-oven gas, and the 
final CO washing by means of the liquid nitrogen. The 
results of the separation for a typical case are given in 
Table I, which shows the composition and heating value 
of the several fractions. 

The residual gas can be brought up to 600 B.t.u. by 
adding less nitrogen to the CO fraction. The different 
fractions can all be removed separately as gases; there- 


Table I—Volume Percentage Composition of Coke Oven Gas, 
Residual Gases and Mixed (N+3H) for Synthesis 


Raw ———Separate Residual Gasese———~ Total Mixed 

Oven Propylene Ethylene Methane co Residual Gas for 

Gas Fraction Fraction Fraction Fraction Gas Synthesis 
Cop .. 7 0.0 0.0 0.0 0.0 0.2 “—. 
Calg. 2.8 22.2 11.2 1.2 0.0 3.8 , 
bed 0.7 0.8 1.2 2.4 1.4 con 0.05 
Ss 4.8 3.6 4.2 11.6 27.6 9.6 0.05 
Hp... 55.4 0.8 4.2 2.4 5.4 4.2 75.0 
CHg. 26.9 69.2 73.0 66.0 5.4 45.8 ie 
) = 7.3 3.4 6.2 16.4 60.2 35.3 25.0 
B.t.u. per 

cu.ft... 467 1,017 900 700 161 543 216 


fore, it is possible either to further process each fraction 
by itself or to sell different gas fractions separately. The 
purity of the mixed gas for synthesis is remarkable. In 
the various plants from which I have operating data, the 
impurities in the mixed gas have included: CO, 0.02 to 
0.05 per cent; and CH,, argon and oxygen, together 
totaling 0.05 to 0.1 per cent. 

Hydrogen yield for synthesis is 92 to 93 per cent of 
that in the coke-oven gas. The purity of the mixed gas 
is to be ascribed primarily to the washing with liquid 
nitrogen. The nitrogen is obtained in the ordinary man- 
ner by the liquefaction of air. The gaseous nitrogen is 
then liquefied by compression and expansion in accord- 
ance with the Joule-Thomson effect, and used in the 
carbon monoxide washing process in the gas separation 
apparatus. 
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Operation of a gas and air separation plant as described 
above is continuous and simple. About every 21 days 
an interruption of two or three days is required for 
defrosting that part of the apparatus on which ice has 
formed. This defrosting is done at regular intervals, and 
during this time a spare unit is put into operation, in 
order that continuous production of ammonia need not 
be interrupted. For medium-size plants having three or 
four units (capacity about 160-190 tons of NHs per day) 
one spare gas-separation unit is sufficient to take over 
the work of the unit being defrosted. Ten men per 
shift are required for operating two complete separation 
plants, corresponding to 94 tons of NHz3 per day; and 
14 men per shift for three units, to provide for 141 tons 
of NHs per day. These men service the compressors for 
nitrogen, air, and ammonia; the pumps; and the gas and 
air separation apparatus. 


Ammonia Synthesis 


Essential characteristics of the low-pressure synthesis 
process have already been described as being low tem- 
perature (400 deg. C.), low pressure (100 atm.) and the 
possibility and practicability of a complete ammonia 
separation (0.2-0.5 per cent NHg in the recirculating 
gas). It should further be noted that in order to get 
long life from the catalyst (9 to 12 months), it is neces- 
sary to provide a good system for the purification of the 
mixed gas. The mixed gas coming from the Linde 
gas-separation apparatus still contains 0.05-0.02 per cent 
CO, and 0.05 per cent Og. Both of these gases would re- 
duce the life of the catalyst. Hence the gases after being 
heated to 300 deg. C., are passed over a nickel catalyst, 
whereby the carbon monoxide is changed to CH, and 
H.O, and the Oz is changed to H2O. 

Purity of the gases is continuously controlled by means 
of the iodine pentoxide method, which gives accurate 
readings down to 0.0005 per cent carbon monoxide by 
volume. This method consists in oxidizing CO to CO, 
over iodine pentoxide, and absorbing the COz in a barium 
solution. The turbidity of the solution depends on the 
formation of BaCOx3 and gives an indication of the 
approximate CO content. This content can be measured 
more closely by titration. The water formed in the 
purification of the mixed gas is partly separated by cool- 
ing and liquefying, and also by uniting the purified gas 
with the gas leaving the reaction vessel. 

A flow diagram for the purification, synthesis, and 
ammonia separation appears in Fig. 5. The mixed gas 
coming from the Linde separation process is at a pressure 
of 10-11 atm., and is compressed to 100 atm. in the three- 
stage compressor A. It is heated to 300 deg. C. in heat 
exchangers B and C. An electric furnace, D, is provided 
for heating the gas to 300 deg. C. when the process is 
being started up and no heat of reaction is available. In 
the nickel contact vessel E, CO and Os are removed. 
The mixed gas then passes to the heat exchanger B, gives 
up part of its water in the water cooler and water sepa- 
rator F, and then mixes with the circulating gas. 

Fresh gas mixed with the ammonia-laden gas coming 
from the reaction vessel passes through the ammonia 
separating system. The first part of this separating 
system is made up of three counter-current gas coolers 
G, and the second part, of a low-temperature cooling 
plant consisting of an ice machine H, an ammonia con- 
denser 7, and an ice machine cooler J. The ice machine 
cooler is an ordinary ammonia evaporator. The ammonia 
which now is liquefied under 100 atm. pressure and 
at —50 to —55 deg. C., flows to the ammonia separat- 
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ing bottle K, from which it passes to tanks or to the 
fertilizer plant. In cases where the ammonia is to be 
used directly in a fertilizer plant, the coldness contained 
in the ammonia is utilized by evaporation, which relieves 
the ice machine of a portion of its load. 

From the bottle K that portion of the gas which has 
not been converted to ammonia, which still consists of 
(N + 3H), passes through the gas coolers G in counter- 
flow direction, through compressor L, and is heated to 
320 deg. C. in the heat exchangers M and N. The gas 
is further heated to a reaction temperature of 370 deg. C. 
in the reaction vessel P itself. But for starting up the 
system, an electric heating vessel, O, is used. ‘The gas 
enters the catalyst with 0.2-0.5 per cent ammonia and 
leaves the reaction vessel with 13-8 per cent by volume 
of ammonia. The percentage varies in accordance with 
the length of time the catalyst has been in service. This 
ammonia-laden gas gives up a portion of its heat in the 
heat exchangers N and M. Another portion of the gas 
gives up its heat in heat exchanger C, which accomplishes 
part of the heating for the purification process. All of 
the gas from the reaction vessel is finally passed through 
a water cooler, Q, and is then combined for separation 
and recycling with the fresh gas coming from the puri- 
fication system. 

As has been noted, the reaction vessel is itself a com- 
plete heat exchanger. The gases entering the reaction 
vessel at 320 deg. C. protect the outer wall of the vessel 
against high temperatures ; and while going through the 
two-pass heat exchange, absorb the heat of the reaction. 
This maintains the catalyst at an even temperature below 
400 deg. C. throughout the whole reaction vessel and the 
whole mass of the catalyst is utilized in a uniform man- 
ner. No dead zones or zones of high temperature are 
formed, firstly because the temperature increase of the 





Fig. 6—One Synthesis Unit in Scholven Plant 


gas mixture does not proceed rapidly (see temperature 
rate curve in Fig. 3); and secondly, because the heat 
exchange brings about an even distribution of heat 
throughout the reaction vessel. Conversion efficiency is 
about 97 per cent. 

In this type of reaction vessel, even under abnormal 
loads, it is difficult to cause the reaction to run away; 
i.e., to bring the temperature up to a point which would 
spoil the catalyst. Due to the high rate of formation 
obtained with the catalyst, the size of the synthesis unit 
is much smaller than would be expected from the low 
pressure of 100 atm. used. The volume of a synthesis 
unit for 40 tons of NHg per day, comprising purification, 
synthesis, and separation apparatus, is about 390 cu.ft. 
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Table I/—Low-Pressure Synthesis Plants Operating and Under 


Construction 
Per Cent 
Hydrogen NHs Capacity, 
Source of inCoke Numberof Units Tons per Day 
Plant Hydrogen Oven Gas Working Spare Per Unit Total 
Mont Cenis Coke Oven 
(Ruhr District) Gas 48 3 1 27 81 
Hibernia Coke Oven 
(Ruhr District) Gas 55 4 - 27 108 
Kon. Ned. Hoog 
ovens en Staal 
fabriken Coke Oven 
(Hollend)..... Gas 56 2 30 60 
Scholven Coke Oven 
(ruhr District) Gas 55 3 47 141 
ines de Lens Coke Oven 
(France) Gas 2 35 70 
Shell Chem. Co.* Natural 
(California)... . Gas ve 1 << 40 40 
South Manchuria 
n.R. Co.* 
(Ansan, Coke Oven 
Manchuria)... . Gas 42-44 3 1 40 120 


*Plants under construction 


In passing through the three purification systems, the 
ammonia synthesis, and the ammonia separation the gas 
loses from 12 to 15 atm. in pressure. A circulating com- 
pressor, L, is therefore provided to make up the lost 
pressure. No difficulties have been experienced with the 
stuffing boxes of the type of circulating compressor 
used, at pressures between 100 and 150 atm., and this 
machine has been employed exclusively in the low-pres- 
sure synthesis plants which have so far been built. 

Synthesis units are built for capacities up to 47 tons 
per day of ammonia, one reaction vessel being sufficient 
per unit. Of course, construction of units of this size 
has advantages over the 30-ton units which were for- 
merly customary. Installation costs, building space, and 
labor charges are reduced considerably where the large 
units are used. In addition to this, such a synthesis plant 
operating at 100 atm. pressure requires less supervision 
and attention than a high-pressure plant and has less lost 
operating time. Some figures in reference to such losses 
will be of interest : 

The life of the catalyst used in the Mont Cenis low- 
pressure synthesis depends to a large extent on the 
impurities contained in the mixed gas. The mixed gas 
produced by the separation of coke-oven gas according 
to the Linde process is purer than gas produced by any 
other process, with the exception of that produced elec- 
trolytically from water. Furthermore, the use of a nickel 
catalyst for the purification of the mixed gas makes 
possible a life of from 9 to 12 months for the ammonia 
catalyst. This life could be further increased by still 
further improvement in purification methods. There 
would be no advantage, however, in increasing the life 
of the ammonia catalyst over 9 to 12 months, because 
this is approximately the period during which a 100-atm. 
compressor can be used without requiring an overhauling 
and thorough inspection of the parts. The time lost in 
changing the catalyst and checking over the plant is about 
six days per year, or 1.6 per cent. All other operating- 
time losses together amount to about eight or nine days, 
or 2.5 per cent. These losses include approximately : 
0.5-1 per cent per compressor, or a total of 2 per cent; 
0.5 per cent for synthesis equipment and pumps; or a 
total time loss per year of 4.1 per cent, or 15 days. 

These figures have been taken from operating data of 
plants which have been in service for several years, and 
show that the installation of spare synthesis units or 
compressors is not economical. This is in direct variance 
with what was formerly considered good practice. In 
the low-pressure synthesis a reserve unit can be recom- 
mended only for the gas separation system. The com- 
parison for operating time losses with compressors used 
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im tne low- and high-pressure processes is especially 
favorable in the low-pressure plant (see Chem. & Met., 
37, 1930, pp. 571-3). A record of 5 per cent lost operat- 
ing time in a total of 3,000 hours is considered satisfac- 
tory for a 1,000-atm. compressor. According to these fig- 
ures, the ratio of lost operating time for the 100-atm. 
compressor as against a 1,000-atm. compressor is 2: 5. 
Further, this ratio does not take account of the fact that 
the total operating hours over which the figures are taken 
are as 6,500: 3,000 for these two types of compressors, 
which makes the comparison still more favorable to the 
low-pressure process. 


Low-Pressure Plants 


In spite of the difficulties which lay in the path of 
the low-pressure synthetic process, and in spite of the 
fact that large ammonia synthesis plants existed for 
carrying out the process with coke water-gas hydrogen, 
great strides were made during a period of only four 
years. There are now seven plants in operation or under 
construction, as appears in Table II. Of these the 
Hibernia and Scholven plants both obtain coke-oven gas 
from two different coke-oven plants through long-dis- 
tance pipes. Both plants give their residual gas from the 
separation system back to the coke-oven plants for heat- 
ing the batteries. Experience in transporting this coke- 
oven gas and residual gas through long-distance piping 
has proved satisfactory. 

It is interesting to note from the list of installations 
that the capacities have increased from 27 tons per day 
per unit for the first two plants to 47 tons per day per 
unit for the Scholven plant. Furthermore, it is to be 
noted that a spare synthesis unit was installed only in 
the first plant. Operating experiences at Mont Cenis 
demonstrated conclusively that a spare unit did not pay 
for itself. The plants built so far, having capacities of 
21,000 to 52,000 tons of ammonia per year, can be termed 
as small or medium size. The area covered by the build- 
ings of a four-unit complete synthesis plant is 4.4 sq.ft. 
per ton of NHsgz per year capacity. The land required 
for such a four-unit plant, starting with gas holders and 
gas purification and ending with liquid ammonia, would 
be 21.5 sq.ft. per ton of NHgs per year capacity. No 
special machine shops and no experimental laboratories 
are required. The training of adequately skilled op- 
erators is available in existing plants and the installa- 
tion, experience, and instruction is likewise available from 
existing engineering staffs. Therefore, due to the small 
expense for real estate, the small size of the machinery 
required, and the simplicity of the low-pressure system 
in respect to equipment cost and method of operation, a 
small or medium-size plant can readily be made to pay 
for itself. 

Vv v 


Fauser Ammonia Process for Trail 


T HAS BEEN announced by the Consolidated Mining 

& Smelting Company of Canada, Ltd., Trail, B. C., 
that its new fertilizer plant, construction on which is 
scheduled to be completed early in the fall of 1931, will 
include a Fauser ammonia plant with a daily fixed- 
nitrogen capacity of 35 metric tons, equivalent to 46.75 
tons of anhydrous ammonia. Nitrogen is to be supplied 
by the Claude liquid-air process and hydrogen by an elec- 
trolytic method. For this purpose, it is understood that 
several cells, including the Knowles, Fauser, Pechkranz, 
and Stuart, will be tried out. 
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Maintaining Efficient Operation 





In a Sugar Plant 


VISIT to the Pennsylvania Sugar 

Company at Philadelphia has _ re- 
vealed some operating improvements 
which, because of chemical engineering’s 
long rule in the refinery, are of addi- 
tional technical interest. One of these 
is described more circumstantially in the 
Plant Notebook section; but it represents 
only one of the instances in which the 
technical staff of the company has aided 
smoother operation by combining ingenu- 
ity with existent materials. Some of 
these cases are here illustrated: 


A—The La Feuille crystallizer, com- 
paratively new in America, replaces three 
of the standard type in chis plant. The 
drum rotates like a cement kiln, whereas 
the older type shell is stationary with 
stirring arms inside. Through the tubes 
hot or cold water is circulated and a quick 
temperature change is possible; they pass 
through the drum in spiral arrangement, 
with water connections through a swivel hub at the center. 
The massecuite inlet at the opposite end is a flexible joint 
with stuffing box. 


B—Foot pulleys of elevators and conveyors, some con- 
structed in the plant, have adjustable ball bearings mounted 
either within or outside of the hubs, depending on possibility 
of contamination. This elevator boot is fitted with a door for 
convenient removal of shaft and sprockets. 


C—tTrucks carry the unloaded bags to dock scales and then 
discharge by hoist to the feeder conveyor (at right). This is 
co-ordinated by the clutch with the 60-in. rubber belt con- 
veyor (at left), moving 100 ft. per minute at 15 deg. toward 
elevators 400 ft. distant. The rollers and bearings are in part 
standard and in part home-constructed for special purposes. 
The latter applies to a new conveyor for wet char now being 
installed. Other interesting details of the picture are the 
horizontal bag-aligning rolls along the main conveyor. 
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ELECTROLYTIC CELLS 


For chlorine and caustic soda—their construction 


and operating characteristics 


By C. L. MANTELL 


Consulting Chemical Engineer 
New York 


RODUCTION of chlorine in the United States in 

plants primarily producing this product, as well as 

in paper mills, is about 230,000 tons annually. An 
attempt has been made to collect operating data on 
chlorine cells from various sources and to co-ordinate 
these to give a general survey of the industry. These 
data appear in the table below. 

Chlorine and caustic soda are made by the electrolysis 
of saturated solutions of sodium chloride. The design 
of all commercial cells has emphasized simplicity of con- 
struction, cheapness of manufacture, ease of operation, 
and automatic regulation. In general, all commercial 
chlorine cells use the same anode material, graphite, the 
shape and fabrication of which differ in the various cells 
Cell containers are built of only two materials: either 
concrete or sheet steel, or a combination of both. 
Cathodes, with the exception of the mercury cells, are 
steel, employed either as a perforated plate or as a gauze. 
Covers for the cells usually are concrete, with the excep- 
tion of the Nelson cell, where slate is used. In the most 
widely used types of cell, those containing a diaphragm 
or diaphragms, the universal material for the construc- 
tion of the diaphragm is asbestos paper or some form 
of woven asbestos fabric. 

In the United States some ten different chlorine cells 
find application. They are divided into three general 
types: first, the mercury cells as represented by those of 
Castner and Sorensen ; second, the rectangular diaphragm 
cells, of which the Hargreaves-Bird, Townsend, Allen- 
Moore, Buck-McRae, and Nelson are examples; and, 


third, the cylindrical diaphragm cells, commercial forms 
of which have resulted from the designs of Gibbs, 
Wheeler, and Vorce. The Castner, Sorensen, Townsend, 
and Hargreaves-Bird are each used by a single manu fac- 
turer and are not offered for sale. The Castner and 
Townsend are used in the electrolytic chlorine and 
alkali industry; the Sorensen and Hargreaves-Bird, 
paper plants. The Allen-Moore and Buck-McRae were 
originally developed in connection with pulp and paper 
manufacture, while the Nelson, Gibbs, Wheeler, and 
Vorce cells were brought to their present forms in plants 
where salt electrolysis and chlorine production were of 
major interest. 

In what follows the different cells will be very briefly 
described. Diagrammatic sketches of the several types 
are shown in Fig. 1, on page 90. 

Castner cells (Fig. 14) employ a large iron grid 
cathode with graphite anodes and an intermediate elec- 
trode consisting of mercury. In one portion of the cell 
a solution of sodium chloride is electrolyzed to produce 
chlorine at the anode and sodium metal discharged at 
the mercury cathode, which sodium metal alloys with the 
mercury to form an amalgam. At intervals the cell is 
rocked, causing the mercury from the sodium chloride 
compartment to pass into another section where it func- 
tions as anode in a sodium hydroxide electrolyte, with 
the production of hydrogen at the iron cathode. The 
sodium from the amalgam is discharged with the forma- 


Performance and Characteristics of Electrolytic 
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Kind of Cell | Castner 

















Sorensen Townsend Hargreaves-Bird Nelson Nelson, Modified 
a ncecdncant che seebrseeh res oe caeet Rectangular Restgnguiar Rec Rec Rectangular ar 
I. 6  ccccceveenssegsesencesese 4.1 to 4.3 4. 4+ 4. 3.75 ave. 3.6 to 4.1 
Current I ict cdane be bencseeh ed 630 1,300 4,000 3,000 1,000 1,000 normal 
Current density, anode, amp. per sq.in........... 1 Ce:  tKhervsasedcsavasenea 0.03 a Bivemnwbibwiness cee 
Current density, cathode, amp. per eq.in......... 1 0.78 0.65 to 0.7 0.21 .~  s-—s eget a ales coece 
ey efficiency of TP ccteueesewd x4 90 to 95 90 94 to 97 90 93 to 95 86 
efficiency | SP Miivdccosceesuceest 50 50 54 50 56 to 60 50 
prey A en bs ceeesckewhasee 0.69 0.69 0.74 0.69 0.76 0.68 
Pounds chlorine per kw.-hr................600005 0.62 0.62 0. 66 0.62 0.67 0.63 
Anode material.......... ch kehiank acauben’ Grapnite Graphite Graphite Graphite Graphite Graphite 
Cathode material...... Tanne stesluaaelekeet Mercury Mercury steel Perforated steel Sheet steel 
eet 
ED CIEE cc cc cceveccvccessvcseccces None | None | Asbestos Composition — paper Asbestos 
| cio 

Cell container material................. oun Slate or nerete | Concretelined |.............0.. Cast iron casing, | Steel tank, asbes- Steel cell box 

| cast iron frame acid-proof brick | tos board and slate 

ning gas dome 

FEE Te ee re | Ge . Eeweoqtitessaawen 750 900 300 to 450 
Average operating period of cell, days... 2.2... 26)... 2 occu a. © Decsktueuaanns 360 180 to 360 300 to 450 
a en le a eae eens a aaa NaCl a.  Beteenetedtdasesne Saturated brine NaCl NaCl 
Concentration of cathode alkali, grams per liter.. 20 per cent 20 per cent Above 125 170, Nag COs 100 90 to 105 
Salt concentration, cathode alkali, grams per liter .| race race 14 to 16 per cent 3.5 2 ee ae 
ERE I Ne eT ee eee | 10 anodes, size adele ake aie 72 anode plates, 14 anodes, size 14 anodes, size 

284'x6"x2”" 16$/x9"’x2” 4’x 4x17" 4'x4"x17" 
Oe Sc teancsdn dens sessbeus cncdsencees Surface of mercury|Surface of mercury|................ 10’'x5 773x434” 773x403” 

approximately the | approximately the J-sha 
same as anode same as anode 

External measurements of cell................... 4¥x4x6" Pe oh tevéwcdinebeuns 11°6"x7’x 16” 6'6$/’x2'10"x 114” 1 13/x 1 109"x6'6.4" 




















*Calculated from entire anode or cathode surface. 
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tion of caustic soda solution. A number of modifica- 
tions of a mechanical nature for the circulation of the 
mercury have been proposed. The Sorensen cell is one 
of these. In general, mercury cells produce caustic 
liquors of much higher concentration than those of other 
types. 


N THE Townsend cell (Fig. 1B) we find a center 

compartment containing graphite anode, electrolyte, 
a brine feed, and a chlorine outlet ; and two side compart- 
ments containing kerosene, separated from the center 
compartment by an asbestos diaphragm, alongside of 
which are iron grid cathodes. The side compartments 
have hydrogen exits and adjustable swan necks for draw- 
ing off the caustic liquors. Saturated salt electrolyte 
is circulated through the anode compartment and part 
of it diffuses through the diaphragm and is electrolyzed. 
The products of electrolysis in the form of drops of 
electrolyte are carried away from the cathode by the 
hydrogen gas, to become mixed with the kerosene oil 
through which they drop to the bottom of the compart- 
ment. The kerosene oil serves to equalize the hydrostatic 
pressure on both sides of the diaphragm. 

The Hargreaves-Bird cell (Fig. 1C) consists of an iron 
box lined with cement and divided vertically along its 
length into three compartments. The middle one con- 
tains the graphite anodes, brine feed entering the cell at 
the bottom of the center compartment and overflowing 
at the top, a portion of it diffusing through the 
diaphragm and being electrolyzed. The separating par- 
titions are asbestos or asbestos cement and serve as 
diaphragms, while the cathodes alongside of the 
diaphragms are of copper gauze. The electrolyte per- 
colates through the diaphragm to the cathode and into 
the cathode compartment. Steam is introduced into the 
cathode compartment and tends to keep the diaphragms 
open. At the same time carbon dioxide also is intro- 
duced, uniting with the cathode product to form sodium 
carbonate, so that the solution drawn off at the bottom 
of the cathode chambers is a mixture of sodium chloride 
and sodium carbonate. These components are separated 
by crystallization. The cell is in use only in the paper 
industry; it shows extremely long life. 

Cells of the Allen-Moore type (Fig. 1D) resemble the 


Cells for Chlorine and Caustic Soda 
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Townsend in certain structural features. The anode 
compartment consists of a shallow, U-shaped, reinforced- 
concrete pot carrying the graphite anodes and forming 
the anode chamber. The cathode compartments are 
bolted externally, the separation between the compart- 
ments being made by asbestos diaphragms backed by 
perforated sheet-iron cathodes. 

The Buck-McRae cell (Fig. 1£) is similar in construc- 
tion to the Allen-Moore, but in addition has a central 
diaphragm and cathode. The entire cell fits in an iron 
tank and is inclosed at the top by a cement block or 
blocks through which the graphite anodes rise. Sim- 
plicity of construction is a feature. 

In the Nelson cell (Fig. 1F) the body consists of 
a rectangular steel tank which carries a U-shaped, per- 
forated-steel cathode plate to which is fastened the 
asbestos diaphragm. Brine is introduced into the central 
compartment, which contains the anode and the chlorine 
outlet. Brine percolates through the diaphragm to the 
cathode chamber, where an atmosphere of steam is main- 
tained. 


OWEVER, the cells most widely used at the present 
time are cylindrical in shape, as represented by 
the designs due to Gibbs, Wheeler, and Vorce (Figs. 
1G, H and J). A central chamber contains the graphite 
anodes, surrounded by an asbestos diaphragm alongside 
of a perforated iron-sheet cathode, the entire cell being 
inclosed in a steel plate cylinder. The chlorine outlet is 
at the top in all cases. In the Gibbs and Wheeler, brine 
feed is at the bottom; in the Vorce, at the top. In the 
Gibbs and the Vorce cells, the anodes depend from a 
cover and rest or are supported on the external cement 
cylinder, while in the Wheeler the weight of the anodes 
is carried by a central double-cone cement pedestal. 
Caustic soda flow in all cases is from the external 
cathode compartment at the bottom of the cell. The 
usual construction materials are graphite for anodes, 
asbestos for the diaphragms, iron (or one of its alloys 
in some cases) for the cathode, concrete for the cell base 
and cover, and steel for the containing cylinder. The 
three cells differ in other more or less minor structural 
features. 
Operating and construction data from commercial 
plants have been tabulated as previously noted. The 
items in the table are self-explanatory. In general the 





























KML Allen-Moore | Allen-Moore | Buck-McRae Gibbs Wheeler Vorce | Kind of Cell 
Rectangular Rectangular | Rectangular Cylindrical Cylindrical Cylindrical Shape of cell 
3.6 3.8 3.6 3.43 | 3.6 3.5 to 3.6 Voltage across cell 
1,500 1,200 1,500 800 1,000 950 to 1,000 Current per cell, amperes ’ 
0. 406t 0.22 0.42 0.12* . 14* 0. 14*, 0.34Tf Current density, anode, amp. per sq.in. 
26 Fe, Sees ee 0.31* 0.37* 0. 35*, 0.5T Current density, cathode, amp. per sq.in. 
95 95 92 to 97 92 to 95 93 to 96 94 to 96 Current efficiency of cell, per cent 
61 58 58 to 64 62 60 to 62 61 to 62 ey efficiency of cell, per cent 
0.83 0.750 0.83 0.83 0.83 0. 86 Pounds NaOH per kw.-hr. 
0.74 0. 665 0.74 0.74 0.74 0.76 Pounds chlorine per kw.-hr. 
raphite Graphite Graphite Graphite Graphite Grap..ite Anode material 
Perforated steel Armco iron, vx” perforated Steel Perforated steel or| Perforated steel Cathode material 
perforated plate steel plate wire cloth . : 
Asbestos paper Asbestos paper Asbestos paper Asbestos paper Asbestos paper Asbestos paper Diaphragm materia 
Steel and concrete Concrete Steel and concrete | Steel and cement Steel-quartz- Steel and cement Cell container material 
composition asbestos-cement, composition 
asphalt treated ; 
360 to 450 425 300 to 360 600 430 to 500 600 to 900 Anode life, days : 
100 to 240 100 to 120 120 120 150 to 200 60 to 240 Average operating period of cell, days 
NaCl Salt brine NaCl Saturated brine | Hot brine, 300¢./1.| Saturated brine Raw material : ‘ 
About 125 110 110 120 100 to 120 90 to 105 Concentration of cathode alkali, grams per liter 
130 to 150 170, cell effluent 170 140 to 170 140 to 170 16 per cent Salt concentration, cathode alkali, grams per liter 
300, cell intake : , 
Active surface, Surface graphite, Active surface. 2"'x2""x36" 28 anodes, size 24 anodes, size Size of anode 
3,696 sq.in. 40 pes. 14/’x24/’x30” 3,600 sq.in. 2"'x2"x3 2”x2"x36” : 
6,181.5 sq.in. REE SE ge a eareys 36x72” 34x80” 22” diam. x 34” Size of cathode 
186"x1'25"x9, pier | 8x 11'6'"x2'1 1? [PSP aT 11G"| «=—26” Glam. © SO fn cccccccccccces 26’"-diam. x 42” External measurements of cell 
and j tor, 15” 























tCalculated from ‘‘active” anode or cathode surface. 
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20 ee | : LY, | r J from service for repair. A comparison of. the different 
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|_| | Meg | 8) 
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a Pca Li chlorine per kw-hr commercial units operate under different conditions of 
ae ee + i; 2 2 24 power cost, labor rates, plant location factors, raw 
| QO" « ow materials, and other variables. In practically all cases, 
a } } : “ " ” Py a ‘ ko 
" | WAY = . .o. -e however, the feed to the cells is a saturated, purified 
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P = maa | = e Variations in these figures have been plotted in Fig. 2 
a | against variations in power cost in cents per kilowatt- 
| i 2 2 eG wee = a ot 1 hour, showing the resultant power cost in dollars per 
4 oe aS | tt eal ton of chlorine. At the present prices of chlorine, it can 
awe eee | be seen that the producer can operate an electrolytic 
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power is available. 
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Reconditioning Air Bags 
By Burning 


By CHARLES EDGAR MAYNARD 


Factory Superintendent, Fisk Rubber Company 
Chicopee Falls, Mass. 


T is customary, when vulcanizing a tire in a mold, 

to place inside of the tire a heavy tube-like con- 

tainer into which is forced a high fluid pressure, 
such as air, steam, carbon dioxide, or water. This 
container ordinarily is called an “air bag.” It is made 
of compounded rubber about 4 in. thick and can be 
used about 200 to 300 times. This air bag with its 
pressure forces the tire to the mold, thus forming the 
tread projections together 
with the lettering and other 
markings that can be ob- 
served on the exterior sur- 
face of the tire. It also 
serves to compact the tire 
into a firm structure. 

The cost of these bags, to- 
gether with their mainte- 
nance, is an item of no small 
consequence in tire manufac- 
ture. During the last ten 
years the life of these bags 
has been gradually increased. 
This has been done by im- 
provements made in the com- 
pounding of the rubber stock, 
in the manufacturing of the 
bag, and in the methods of 
maintaining them. The cost 
of maintaining the bags al- 
ways has been an item of 
considerable expense and a 
problem upon which tire 
manufacturers have expended 
a great deal of effort. 

While studying this prob- 
lem of reducing air-bag costs 
the process development department of the Fisk Tire 
Company developed a machine (patent pending) which 
removes the hard layer on the surface by burning and 
scraping in one operation, leaving a smooth surface. 
A bag treated in this manner reverts to the original 
soft flexible condition which it had when it was new. 
This is a decided advantage ‘in the operation of inserting 
the bag into the raw tire and extracting it later from 
the cured tire, because it is necessary during these 
operations to bend the bag considerably. 

The cost of illuminating gas used for a combustion 
medium in this machine amounts to a fraction of a 
cent per bag and the total time of burning the bag is 
about a minute. Considerably less material is removed 
by the burning method than by the old buffing method 
and the bag itself is much smoother. On account of 
the smaller amount of material removed from the bag 
and the increased flexibility which the burning gives 
the bag its life has been extended about 20 per cent. 
The difference between the labor cost of the tw 
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Machine for Maintaining Air Bags 


methods—i. e., burning versus buffing—is approxi- 
mately $4.06 per 100 bags in favor of the burning 
method. 

Raw tires contain a considerable quantity of free 
sulphur, part of which combines with the rubber during 
the cure, but some of it migrates to the bag. This migra- 
tion of sulphur from repeated heatings results in a stiff, 
hard layer on the surface of the bag which cracks when 
pressure is applied or when the bag is flexed while 
inserting it in the raw tire. These cracks finally become 
extended enough to allow the rubber to flow into them 
during the cure, which gives a rough appearance to the 
inside of the tire. This makes it necessary at regular 
intervals to take the bag from service and remove this 
hard exterior. 

The common method of removing the hard surface 
from the bag in years past was to grind it off by 
means of power-driven buffing or grinding machines. 
This method, however, had one disadvantage in that it 
was practically impossible to grind off a uniform layer. 
Any unnecessary buffing of 
the bag naturally tended to 
reduce its life. And the bag, 
after it was buffed, did not 
have as smooth a surface as 
when it came out of the mold. 

To operate the new ma- 
chine an air bag is placed on 
a ring shown on the left side 
of the illustration. By step- 
ping on a pedal, shown un- 
derneath the bag, the oper- 
ator can swing the bag 
between the gas burners of 
the machine. These burners 
are made in two _ sections 
which open while the bag is 
being swung into position. 
As the bag is swung into the 
burner a clutch is automati- 
cally thrown in, which starts 
the bag rotating, and at the 
same time the gas is turned 
on full, starting the burning 
operation. Scrapers are au- 
tomatically closed about the 
bag, and it slowly rotates 
through the burner and the 
scrapers. At the completion of the burning operation 
the scrapers and the burner are automatically thrown 
open and the bag can be swung about and removed. 
As it swings about the clutch is thrown out automati- 
cally. The scrapers are cleaned as they open to allow 
the bag to move out of the burning position and the 
burnt refuse drops into a container underneath the 
scrapers. Only a fraction of a minute is required to 
change the scrapers and adjust the machine for a 
different size bag. By means of this machine a uniform 
layer can be removed from the bag and by varying the 
speed of the rotation the thickness of the layer can be 
controlled. 

Results obtained by research and development work 
in this particular detail of tire manufacturing is typical 
of what has been accomplished in other phases of the 
industry. Accumulative results from such efforts have 
contributed in a large degree to the low price and high 
quality of the automobile tire that is manufactured at 
the present time. 
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Makinga Three-Component 
Liquid— Vapor Chart 


By JOHN HAPPEL and JOHN GRISWOLD 


Department of Chemical Engineering 
Massachusetts Institute of Technology 
Cambridge, Mass. 


ECTIFICATION calculations on a _ continuous 
plate type column require that the vapor composi- 
tion in equilibrium with the plate liquid be found. 
For binary mixtures the equilibrium is very simply 
expressed by the usual *+—y diagram. In the case of 
ternary mixtures, however, no such simple diagram 
exists, as a complete representation of the liquid—vapor 
equilibrium would require surfaces involving three 
dimensions. The customary method of obtaining the 
equilibrium composition is a trial and error calculation. 
A type of chart which appears below on this page 
greatly facilitates the solution of problems of this sort. 
It has been worked out, in this case, for the mixtures 
of benzene, toluene, and xylene, at a pressure of one 
atmosphere, by employing simplifications based upon the 
observation that Raoult’s law holds, and that the relative 





volatility of any pair of the liquids varies only slightly 
with temperature. The method may be applied to any 
three substances of similar behavior. 

Relative volatilities of the components, a, as defined 
by the equations 


Jp Xn Yr AT 
} — = OQrxr — 
Vr e 1 Vx xXx 

B Xn 
Phe — Qsex = 
Vx x 


(where + equals mol per cent in liquid, y equals mol per 
cent in vapor, and the subscripts B, T, and X refer 
respectively to benzene, toluene, and xylene) are equal 
to the ratios of the vapor pressures by Dalton’s law. 
They vary with temperature, but by taking an average, 
the error in compositions read from the chart is less than 
2 per cent. 

To prepare an alignment chart it is necessary to 
reduce the conditions to an equation of three unknowns 
(see Hewes and Seward, “Design of Diagrams for 
Engineering Formulas,” McGraw-Hill, 1923). The chart 
necessarily consists of two plots, one involving xylene 
liquid, benzene liquid, and vapor, the other xylene liquid, 
and toluene liquid and vapor, thus satisfying mathemat- 
ical limitations. By a suitable scale factor, the parallel 
liquid—vapor lines of the two plots are made to join. 
By proper substitution the equations given above are 
converted to the form 





Ternary Liquid—Vapor Equilibrium Chart 
For Benzene-Toluene-Xylene 
At Atmospheric Pressure 


Note: The short lines labeled “To 5 per 
cent Xylene” connect designated per cents 
of liquids with the 5 per cent xylene inter- 
section beyond the edge of the chart. They 
are to be used for mixtures containing from 
3 to 8 per cent xylene. For mixtures below 
3 per cent, lay straightedge parallel to 
proper xylene scale. 
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for the benzene plot, 
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for the toluene plot. 
These equations are of the form 
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The values of the relative volatilities used were 
Benzene plot 4 4-7 = 2.45 (at 95 deg. C.) 
Qse-x = 5.27 (at 110 deg. C.) 


2.34 (at 110 deg. C.) 
= 2.17 (at 124 deg. C.) 


Qp-r 
dr-x 


Toluene plot 1 


Electrolytic Pickling 
Offers Advantages 


YCALE and oxide coatings, such as are formed in 
rolling, forging, heat-treating, and annealing steel, 
have for many years been removed by pickling in sul- 
phuric, nitric, hydrochloric, or hydrofluoric acids. Re- 
cently electrolytic-pickling processes have been developed 
which greatly simplify and reduce the cost of the re- 
moval. The simplicity of the Hanson-Munning Bright 
Dip process lies in the fact that the solutions do not vary 
in density for any kind of work; the current density 
and time of immersion are the only variables, each of 
them easily controlled and varied only in exceptional 
cases. This process consists essentially in treating steel 
first as a cathode in an acid bath and then as an anode 
in a second acid bath, with a cold water rinse between the 
two treatments. 

Among the advantages claimed for this new cleaning 
process are: (1) Its low acid consumption; (2) the 
fact that standardized methods can be used on all prod- 
ucts; (3) elimination of inhibitors; (4) elimination of 
corrosive vapors; (5) prevention of embrittlement; (6) 
time of pickling is reduced; (7) savings in floor space 
and labor are effected; (8) increased machinability and 
reduced tool costs result; and lastly, (9) simplified in- 
spection is possible. 

The metal will retain its bright appearance for several 
days, because it has been completely freed of scale. 
This thorough cleaning of deeply imbedded oxides or 
scale permits the surface to be cut down and polished 
more rapidly than is possible after ordinary pickling. 
It is claimed that the cleaning eliminates one grinding 
operation. And in the Bright Dip process there is no 
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Temperatures indicated are the boiling points at atmos- 
pheric pressure of an average liquid composition encoun- 
tered on that plot. 

As an illustration of the use of the chart, suppose that 
a liquid sample from a rectifying column analyzes 37 
mol per cent benzene, 43 mol per cent toluene, and 20 
mol per cent xylene. We wish to find the composition 
of the vapor in equilibrium with it. The procedure is to 
align a straightedge with the points on the benzene- 
liquid scale and its corresponding xylene-liquid scale. 
The intersection on the benzene-vapor scale reads 64 
which is the mol per cent of benzene in the vapor. Next 
repeat, using the toluene-liquid scale and its correspond- 
ing xylene-liquid scale, from which the mol per cent of 
toluene in the vapor is found to be 31. The xylene in the 
vapor is found by subtracting the sum of the other two 
figures from 100, 5 per cent in this case. The short 
lines labeled “To 5 per cent Xylene,” when extended, 
connect the liquid benzene and toluene scales with the 5 
per cent xylene liquid intersections which are beyond the 
edges of the chart. Mixtures containing small quanti- 
ties of xylene, that is, from 3 to 8 per cent, are handled 
in this way. Mixtures containing less than 3 per cent of 
xylene, as well as binary mixtures of benzene and toluene, 
may be determined by laying the straightedge parallel to 
the xylene scales, which corresponds to zero per cent 
xylene. 


v 


further processing required to prepare it for plating, 
enameling, galvanizing, painting, lacquering, or ma- 
chining. 

The process consists of first removing all grease from 
the surface of the article to be cleaned by dipping in a 
dilute caustic solution. This is necessary, for the acid 
solutions will not remove oils. After the caustic is 
rinsed off by water, the metal is ready for the first 
electrolytic-cleaning solution. The article is immersed 
as the cathode in a sulphuric acid bath, which is simply 
the regular electrolytic-pickling operation. It is left in 
this bath for a period sufficient to reduce the oxides and 
leave a black residue, principally composed of iron car- 
bide. RoHed metal and metal that has been heat-treated 
and quenched in oil or brine will have a heavier scale and 
a more resistant scale and, therefore, will require a 
longer immersion in this bath. Stainless alloys, by virtue 
of their highly resistant and complex oxides. formed 
when they are subjected to high heat, will require longer 
treatment and variables will be encountered here, de- 
pending upon the type of processing which has formed 
the scale. 

After rinsing the work is ready for the acid pickling 
solution. It is immersed as an anode in this bath, using 
a current of 100-150 amp. per square foot for a period 
of sufficient length to throw off all residue and leave the 
metal surface bright and clean. The article, after re- 
moving from the special bath, is dipped into a sodium 
carbonate solution. This dip and a final hot-water rins- 
ing is used merely to neutralize the residual acids and to 
prevent the metallic surface from losing the brilliance re- 
sulting from the treatment. 

Equipment includes two lead- or rubber-lined tanks, 
which are supplied with exhaust casings and cooling coils. 
One of the tanks is also equipped with a lead heating 
coil. In addition, of course, there are rheostats, motor 
generators, and other electrical accessories. 
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Chemical Plant 


By RALPH BECKER 


Plant Superintendent 
Chemical Products Company 
North Chicago, Ill. 


is dependent to a greater or lesser degree on effi- 

cient drying. Ability to remove water or other 
solvents cheaply and quickly without harm to the product 
is often a determining factor in both the technical and 
economic feasibility of a process. Furthermore, drying 
and dehydration are frequently responsible for a dispro- 
portionately large part of the manufacturing cost, and 
must, therefore, be a subject for careful scrutiny by 
management and technical staff alike. 

Fortunately, drying has actively engaged the attention 
of many engineers, and drying devices well suited to a 
majority of operations have been evolved, many of them 
within recent years. A noteworthy characteristic of these 
devices is their broad range of principle and of appli- 
cation. It is true that custom frequently determines the 
choice of drying equipment in certain industries and that 
the field of each dryer type is not always clear cut. 
Nevertheless, a certain amount of classification is pos- 
sible, and will be attempted here. 


N i acoe EVERY chemical engineering industry 


RYING, as distinguished from evaporation, is 

defined for the purpose of this article as the re- 
moval of smaller quantities of water or other solvents 
from a solid or colloidal material by the use of evapora- 
tion. Drying of gases is outside the province of the 
present discussion. If drying were to be taken to com- 
prehend all methods of separating liquids from solids, 
it would necessarily include filtration, thickening, hy- 
draulic pressing, and separation by centrifugal force. 
These methods are all adjuncts to drying, but cannot 
be considered capable of reducing moisture sufficiently 
to be classed as dryers. 

Various forms of classification of dryers have been 
proposed. The most logical is that which broadly separ- 
ates all dryers into atmospheric and vacuum types, with- 
out regard to whether they operate on a batch or con- 
tinuous schedule, or whether any attempt at recovery 
of the solvent is made. All drying operations involve 
the use of heat, which may be supplied directly by contact 
with hot gases or indirectly by contact with hot surfaces. 
In some cases, the hot gases are the products of combus- 
tion; in other cases hot air which has been heated in- 
directly must be used. In most drying devices some 
means is chosen to remove the moisture from the appa- 
ratus as soon as it is evolved, usually by circulating air 
or other gas. This makes for rapidity in drying, although, 
where case hardening, cracking, or distortion may occur, 
this must be done under conditions of controlled humid- 
ity of the circulating gas. 

First taking up atmospheric dryers, we find the most 
convenient classification to be on the basis of form of 
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Drying the Output of the 


apparatus rather than type of product. On this basis, 
atmospheric dryers include: (1) mechanically agitated 
dryers, (2) drum dryers, (3) cylinder dryers, (4) belt 
and festoon dryers and their modifications, (5) com- 
partment and cabinet dryers, (6) tunnel dryers and dry 
kilns, (7) rotary dryers, and finally (8) spray dryers. 

The first type mentioned is used principally for gran- 
ular and powdery materials having a fairly low initial 
moisture content. Such dryers usually consist of a steam- 
jacketed pan or trough, either open or closed, containing 
a slowly rotated paddle or scraper for turning the mate- 
rial over and constantly subjecting fresh surfaces to the 
atmosphere. Dryers of this type are used for such 
materials as dynamite “dope” ingredients, grains and 
seeds, and crystals of salts which exhibit no tendency to 
amalgamate upon heating. Usually, agitated dryers are 
intended for comparatively small batch operations. 

Drum Dryers—For drying dilute suspensions and slur- 
ries, as well as emulsions, many plants have found the 
drum dryer ideal. This type exhibits variations for dif- 
ferent uses, but consists in the main of either one or two 
heavy cast-iron, steam-heated drums of several feet diam- 
eter and length, rotating in a cast-iron or steel frame. 
By means of a feeding device, a film of liquor is applied 
to the drum surface and this is removed in a dried con- 
dition by an adjustable knife before the drum has 
completed a single rotation. 

Further distinction between the several types of atmos- 
pheric drum dryer is based on the type of feed device 
used. The manner of feed is very important, since the 
efficiency of this equipment depends largely on the method 
of liquor application. Consideration will first be directed 
toward the single-drum machine. The dip feed, which 
permits the drum actually to come in contact with the 
liquor surface, finds much favor because of ease of 
operation, but this feed, because it heats the supply 
liquor, is restricted to use on a few chemicals, such as 
glaucene and similar solutions, which permit concentra- 
tion without sedimentation. 

A second type is the slurry feed, which is an inclined 
shelf, the bottom edge of which is approximately at the 
center of the drum. The quantity of liquor in contact 
with the drum, therefore, is limited. Excellent results 
can be obtained with this type of feed, especially with 
heavy slurries and sludges such as lime hydrate and 
kindred liquors containing solids in suspension. 


Aang FEEDS, which permit the application of a 
heavy concentrated liquor in large aggregates of 
material by means of a helical conveyor device, are a type 
of recent design. An adjustable spreader will level out 
the applied material to the proper film thickness without 
difficulty. Another feed in which the supply of material 
is not in contact with the drum is the spray feed, which 
permits the application of a film in the form of droplets 
by means of a secondary cold roll rotating at a high rate 
of speed. This is an excellent device which gives un- 
equalled results, due to the forcefulness of liquor appli- 
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cation. Other spray feeds, applying liquor under pressure 
or by induction also have been developed. 

As was noted above, the foregoing remarks have ap- 
plied principally to the atmospheric single-drum dryer. 
This machine is extensively used in the dye industry and 
in the recovery of solids from sludges, such as lime for 
fertilizers and similar products, where high tempera- 
tures are not injurious to the finished products. Interest- 
ing new possibilities for this machine are indicated by 
efforts which are being directed toward lighter construc- 
tion and the attainment of higher temperatures without 
increased pressure, using heating media other than steam. 

For greater capacity than is possible with the single- 
drum dryer, the double drum is available. Two drums 
are placed parallel in a frame and rotated in opposite 
directions. In this case, the liquor is fed between the 
drums. Machines of this type have, within the short 
span of a few years, found considerable favor in the 
dairy industry, where they are used for converting skim 
milk and other milk products into animal food; and also 
for making dry milk powder for human consumption. 


TMOSPHERIC drum dryers are not as much used 
in chemical industry as might be expected in 
view of their numerous advantages. Very rigid require- 
ments in the production of chemicals make necessary 
extremely careful correlation of all drying factors such 
as temperature, speed of drum, film thickness, and so on 
—conditions which perhaps are not as easily met with 
the drum dryer as with other equipment later to be 
described. Another difficulty, that of glazing of the drum 
surface, has militated against the drum dryer in the case 
of certain products, but this objection has been largely 
overcome by the use of mechanical means for thoroughly 
cleaning the surface after each revolution. Where 
mechanical methods do not suffice, chemical methods 
which inhibit sticking of the product have been devised. 
Cylinder Dryers—Although they are more highly 
specialized than the majority of dryers described in this 
article, cylinder dryers merit consideration here. In any 
case where it is desired to dry a web of continuously 
produced material under tension, some modification of 
the cylinder dryer is usual. - Dryers in this case con- 
sist of a plurality of drums heated by means of steam 
or hot water, supported in a framework of cast iron or 
steel, and driven in synchronism with the producing 
equipment. Such dryers are used to a very large extent 
in the paper industry, likewise finding a place in the 
manufacture of cellulose, pyroxylin, cellulose acetate, and 
other transparent films as well as in the manufacture of 
coated fabrics. When necessary, such dryers are readily 
inclosed and supplied with a solvent recovery system. 
They have the advantage of permitting indefinite expan- 
sion and extension—witness paper machine dryers several 
hundred feet long, capable of drying newsprint at speeds 
in excess of 1,200 ft. per minute. 

Belt and Festoon Dryers—Such dryers resemble each 
other in that they are all capable of conveying material 
continuously through a tunnel or cabinet where the mate- 
rial is subjected to the drying action of hot air or gases. 
They differ, however, in the way the material is con- 
veyed and in the type of material which they are capable 
of handling. Belt dryers and their variations are par- 
ticularly suitable for products of pasty or semi-solid 
character. Such materials can be supported on convey- 
ors or pressed into metal mats and carried through heated 
inclosures, over and around steam coils, until all moisture 
is driven off. Filter cake may be removed from rotary 
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filters, compressed into metal carrying mats, and con- 
veyed and dried in one operation. The continuity of the 
operation is a favorable factor. 

Festoon dryers generally are more highly specialized. 
They are used principally in the drying of fine papers, 
textiles, films, rubberized fabrics, and the like. Other 
coated fabrics also are produced by this means. Such 
dryers are essentially a heated cabinet through which web 
materials travel continuously on rollers that are them- 
selves carried through the cabinet. The material ordi- 
narily is looped between the rollers and may or may not 
be maintained under tension during the time it is in 
the dryer. 

Compartment and Cabinet Dryers—Such equipment is 
intended primarily for complete evaporation of moisture 
from materials of a solid nature, such as battery plates, 
rubber, electrical parts, ceramic shapes, printed fabrics, 
textiles, wool, dyes, pharmaceuticals and chemicals, and 
finally leather. The physical properties of the material, 
as influenced by air conditions, must be considered in 
operating cabinet dryers. Safe drying rates, economical 
velocities, temperature and humidity determinations must 
be made to meet the individual requirements of each 
material. Similarly, the nature of the material ordi- 
narily will govern the form and mechanical characteris- 
tics of the dryer. Usually, it consists simply of an in- 
sulated metal box through the doors of which containers 
of the material to be dried can be pushed. Or the dryer 
contains racks on which trays of the material may be 
stacked. The trays ordinarily are solid, although fre- 
quently better circulation is obtained by using containers 
formed of wire screen or perforated metal. 

In the older forms of such dryers, it was customary 
to line part of the inner surface with steam coils and to 
rely on natural circulation for the removal of moisture 
which was thus vaporized. More recent designs usually 
make provision for the circulation of air through the 
cabinet by means of a fan, very frequently heating the 
air by passage through an efficient form of radiator. 
Such dryers often are provided with hygrometric equip- 
ment for control of the humidity of the circulating air 
by controlling both the temperature and the quantity of 
air recirculated. 


T IS EVIDENT that the typical compartment dryer 
is a batch machine. If designed for continuous 
operation, it becomes a tunnel dryer. Dryers so equipped 
find extensive application in the drying of many solid 
products which can be handled in trays, on hooks, or on 
belts. For example, tunnel dryers are used in the manu- 
facture of leather and leather products, in the drying of 
yarns, particularly in rayon factories; in the drying of 
green ceramic products, such as insulators and electrical 
porcelain; in drying painted, lacquered, and enameled 
products; and occasionally as continuous dry kilns for 
the conditioning of green lumber. This type of equip- 
ment has the advantage of large capacity and accurate 
control. It is likewise somewhat more economical of 
heat than an intermittent dryer of the compartment type. 
Rotary Dryers—Several types of rotary dryer are 
made, differing chiefly in the manner in which heat is 
applied to the material being processed. All rotary dry- 
ers are similar in that they consist of a shell, usually long 
in proportion to its diameter, arranged to rotate so as 
to tumble the material continuously. Rotary dryers ordi- 
narily are used for continuous operation, and for this rea- 
son are placed with the shell inclined toward the discharge 
end. Heat may be supplied directly or indirectly, it may 
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flow either counter or parallel to the material, or it may 
flow both parallel and counter. Use of direct heat is 
possible only with such products as sand, ore, and chem- 
icals that will not be injured by contact with the flue 
gases. Indirect heat application in a rotary dryer is 
necessary with such products as starches, cellulose, seeds 
and meals, cereals, flour, grains, coal, fine chemicals, and 
all materials which are combustible or must not be con- 
taminated. Rotary dryers in general are fairly efficient 
in their utilization of heat, and in fact, a thermal effi- 
ciency of 85 per cent is possible in a direct-heat dryer, 
operating counter-current with return of the gases 
through the annular space produced by a double shell. 

Spray Dryers—This last form of atmospheric dryer is 
worthy of considerable attention by the chemical industry. 
Equipment of this nature has been developed to a point 
permitting considerable reduction in size and more effi- 
cient heat transfer. Improved spray mechanism and bet- 
ter dust recovery systems have made this type very suit- 
able for numerous products. The heating medium in 
this dryer usually is air, free of any combustion products. 
For this reason, it has proved advantageous in the 
dehydration of foods such as milk and milk preparations, 
eggs, potatoes, fruit juices, molasses, gelatine, and similar 
materials. It is also being used in the soap industry; in 
drying casein, glue and blood; in the recovery of tin 
salts from silk weighting ; in the dehydration of synthetic 
sodium nitrate; and in producing other salts. 


MA" {INES of this type, although expensive, permit 
close control and large capacity, and prove attrac- 
tive wherever a globular product is desirable. A remark- 
able feature of the spray dryer is its great versatility. In 
its various forms it is applicable in the concentration and 
evaporation of liquids, in mixing and emulsifying, in 
cooling and heating liquids, in absorption and scrubbing 
of gases, in aeration and air-conditioning, in dust col- 
lecting, in the reacting of gases with liquids, and in other 
fields too numerous to mention. 

The foregoing has briefly reviewed the various forms 
of atmospheric dryer which have found application in 
the process industries. Danger of overheating or the 
necessity for increasing the capacity of given piece of 
equipment often makes it desirable to carry out the dry- 
ing under vacuum. Vacuum, of course, increases the 
temperature difference between the heating medium and 
the boiling point of the solvent, thus permitting better 
heat transfer. As a general proposition, vacuum dryers 
have higher thermal efficiency than comparable dryers 
of the atmospheric type. Theoretically, it is possible to 
carry a vacuum on practically any type of dryer which 
has been mentioned. Actually, mechanical difficulties 
have limited the use of vacuum principally to three types. 
These include: (1) the vacuum drum dryer, (2) the 
vacuum rotary dryer, and (3) the vacuum shelf dryer. 

Vacuum Drum Dryers embody the same principles 
found in the atmospheric single-drum dryer, except that 
the entire machine, the conveyors, and receivers are 
incased in a cast-iron housing, so that the entire equip- 
ment may be operated under vacuum conditions. For 
delicate liquors and solutions of high volatility, this ma- 
chine is without a peer, in my opinion. It is sometimes 
possible to replace the vacuum drum dryer with less 
expensive equipment, but where quality is paramount, it 
often must be used in spite of somewhat higher produc- 
tion cost. 

This is particularly true in the food industries, where 
molecular changes, due to too high temperature, or the 
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loss of volatile aromatic ingredients must be avoided 
at any cost. As an example, evaporating casein solutions 
under atmospheric conditions will cause a molecular split 
of the casein to io-casein and casoid, with resulting loss 
in perfect solubility. This may be avoided by drying 
under vacuum. In the pharmaceutical industry, also, 
excess temperature cannot be permitted; for example, 
in the case of vitaminous compounds and many other 
products for medicinal use. Here, again, the recovery 
of solvents often is a factor bearing on the choice of 
vacuum equipment. The cost of such machines is high, 
but is largely offset by high efficiency and the possibility 
of recovery of waste heat. Moreover, although higher 
temperatures may result in no actual deleterious effect, 
the appearance of a product produced by vacuum drying 
is often enough better to justify this step. 

Vacuum Rotary Dryers—The vacuum rotary dryer is 
adapted to the handling of large tonnages of solids which 
must be processed on a nearly continuous basis. This 
dryer is similar to the corresponding atmospheric ma- 
chine, with the exception that the ends are closed and 
the interior air is exhausted. Products such as cellulose 
acetate and starch, which may be tumbled during drying 
and which would be affected adversely by higher tem- 
peratures, are being dehydrated in machines of this type. 
No vacuum rotary dryers for continuous operation are at 
present on the market, but by arrangement of hoppers 
and discharge devices the interruption time necessary for 
the batch method of operation is reduced to such a point 
that true continuous operation is unnecessary. 

Vacuum Shelf Dryers—These are a modification of the 
compartment dryer, adapted to the use of vacuum. This 
type finds extensive use in the pharmaceutical and dye 
industries. Generally trays or pans are used and these 
are placed by hand on steam-heated shelves. After dry- 
ing, the pans must be scraped by hand, which is a 
decidedly uneconomical method if the tonnage is large. 
There is much room for improvement in such equipment 
in the line of mechanical charging methods, and in means 
for removing the pans simultaneously and cleaning them 
mechanically. Such equipment would make the vacuum 
shelf dryer decidedly popular, since all other of its fea- 
tures are generally satisfactory. 


HIS SURVEY has been limited to broader aspects 

rather than to the numerous modifications that 
have been introduced for particular products. An 
attempt has been made to point out the field of applica- 
tion of each dryer type, but it should be understood that 
the suggestions given are by no means all-inclusive. At 
the same time, while the discussion may appear to show 
that there is a type of dryer entirely suitable for every 
problem that may confront the process industries, this is 
far from being the case. The last word has not been 
written in any type of drying equipment. There is room 
for improvement in nearly every field and few users 
of drying machinery are not now, or have not been 
recently, struggling with some problem as yet only par- 
tially solved. As frequently as not, however, this is the 
result of changes in other features of a process, rather 
than inherent limitation in the dryers that were designed 
for processes current yesterday or a year ago. In my 
opinion, the ultimate solution to many of these problems 
will be found in a horizontal-surface dryer, capable of 
operating under either atmospheric or vacuum conditions, 
and permitting liquor application on a flat plane where it 
will dry instantaneously, be quickly removed, and permit 
continuous operation. 
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S peci fic Heats of Gases 


To the Editor of Chem. & Met.: 

Sir :—Professor Hougen has suggested, in a letter in 
your December issue, that the equations in International 
Critical Tables given by Laby and Hercus on specific 
heats of gases are of superior accuracy and reliability. 
In order that the variations in the three sets of equations 
may be visualized, calculations for several of the gases 
at three temperatures are given. 


———Molal Specific Heats, Cp——~—~ 


Lewis and Laby and 
500 deg. C. Randall Eastman Hercus 
N2, On, CO... 7.27 7.31 7.13 
Coe, GO. « ; Fes 11.30 10.77 
H,O... ; 8. 67 9.14 8.7 
1,000 deg. C 
No, O2., CO 7.77 7.74 7.44 
CO, SO, , eee 13.10 12.23 
a é 9.99 10.58 9.87 
1,500 deg. C. 
N;, O2, CO.... 8.27 8.24 7.91 
CO., SO... . Bea 14.49 13.00 
H,0.. , oe 12.41 12.70 12.23 


Lewis and Randall (J. Am. Chem. Soc., Vol. 34, pp. 
1128-34, 1912) published a paper giving their consid- 
ered opinions and gave results of studies on the then 
existing data in equations. No doubt Laby and Hercus 
made a study of existing data, but just what their 
opinions and reasons were for selecting and weighing 
the data, to my knowledge have not been published. 
Later, Eastman made a careful and considered study 
of the existing data on the same subject and published 
his studies and conclusions. 

It seems that several investigations carried out at 
different times, and independently, have arrived at differ- 
ent results. To suggest that one particular investigation 
must have been in some way superior to any others does 
not help to settle the question of superior accuracy and 
reliability. For most work on heat balances in indus- 
trial plants, the differences in the three sets of data will 
affect results less than 5 per cent. In some work, how- 
ever, the differences are important. 


25 Acacia Ave., A. C. HALFERDAHL. 


Ottawa, Ont. 


Simulative Tests 
for Refractories 


To the Editor of Chem. & Met.: 


Sir:—We have read with considerable interest the 
article by B. W. Stromberg, “Furnace-Testing Refrac- 
tories for Slag Erosion,” in your November issue. Based 
on our past experience with all kinds of refractories and 
fuels, we feel that Mr. Stromberg has devised a method 
which is bound to give good results. 

We are not putting much faith ourselves in the simu- 
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lative test as used by the U. S. government and U. S 
Navy Yard. It is at the best only half atest. The idea 
of testing refractories by building two walls and shoot 
ing a flame in the middle is like testing automobile tires 
without wheels. In all data about heat, it has been 
accepted that the actual temperature is the result of the 
combustion and not the reflection of the heat. In the 
government test it is only the reflected heat which acts 
on the two walls, while the gases of combustion have free 
passage. Furthermore, in all modern furnace construc- 
tion we endeavor to keep the walls cool, in order to save 
the refractories, and in the simulative test practically the 
same is done, hence the actual result of the heat on the 
firebrick is only partly accurate. 

The method used by Mr. Stromberg is a step in the 
right direction, inasmuch as the gases of combustion can 
attack the face of the brick: The application of the fuel. 
either by oil burner, powdered coal, hog fuel, or direct 
fired coal, by bringing the gases of combustion in direct 
contact with the refractories to be tested, is, in my opin- 
ion, the only correct test and Mr. Stromberg is to be 
congratulated on the results of his attempt to modernize 
the present out-of-date practice. 
Geijsbeek Engineering Company. 
Seattle, Wash. 


SAMUEL GEIJSBEEK. 


Determinin g True 
Calorific Values 


To the Editor of Chem. & Met.: 

Sir:—In preparing a set of revised data for use in 
metallurgical calculations, I have consulted the “Inter- 
national Critical Tables” in order to obtain the latest 
and most reliable values for the calorific power of various 
fuels. I find that the data given in the Critical Tables 
are in general reasonably close to those at present in 
use, but that the value given in these tables for the 
calorific power of carbon is very much lower than the 
generally accepted figure. 

The heat of formation of carbon dioxide given in the 
Critical Tables is 395 kilojoules per gram formula 
weight. This corresponds with a calorific power of 7,865 
gram cal. (15 deg. C.) per gram of carbon, or 14,158 
B.t.u. (60 deg. F.) per pound of carbon. By comparison 
with this, Richards’ “Metallurgical Calculations’ has 
8,100 (C.), and the value 8,080 (C) is commonly used, 
while Haslam and Russell, in “Fuels and Their Combus- 
tion,” give 14,544 B.t.u. It will be seen that the new 
figure is about 2.7 per cent lower than those at present 
in use. 

The form of carbon taken in the Critical Tables as 
the standard form is 6 graphite, while in most metallurgi- 
cal calculations we are concerned with the amorphous 
form. The following values are given for the heat of 
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formation of various forms of carbon from the standard 
6 graphite. 


Kilojoules 
per Gram Atom 
@ graphite.. Se 8, Pe Samco 1.0 
Diamond ; — 0.7 
Amorphous carbon (from acetylene) cancers — 2.0 
Amorphous carbon (gas carbon)............... — 2 
Amorphous carbon (charcoal, H-free)........... — 2 
Amorphous carbon (from sugar). . —10 


Neglecting the last figure, which represents a very old 
determination, it appears that the heat change from 6 
graphite to amorphous carbon is —2 kilojoules per gram 
atom of carbon. This would place the calorific power 
of amorphous carbon at 397 kilojoules per gram atomic 
weight, which would be 7,905 gram cal. (15 deg. C.) 
per gram of carbon, or 14,229 B.t.u. (60 deg. F.) per 
pound of carbon. These numbers are about 2.2 per 
cent lower than the usual values. I have arranged all 
these values in the following table for easy comparison. 


Calorific Power of Carbon 
Centigrade Units 


Richards’ “Metallurgical Calculations”................ 8,100 
Thomsen, for amorphous carbon...................... 8,080 
Berthelot, for diamond. 7,858 
Critical tables—standard form, B graphite (395 hilejoules) 7,865 
Critical tables—amorphous carbon (397 kilojoules)....... 7,905 
Fahrenheit Units 
Haslam and Russell—‘“Fuels and Their Combustion”. .... 14,544 
Critical tables—standard form, 8 graphite.............. 14,158 
Critical tables—amorphous carbon...................-. 14,229 


In making the conversion from kilojoules per gram 
atomic weight to the figures given above I have used 
the following constants, which are given in the Critical 
Tables. I may repeat that the calorific powers of CO, 
Hy» and other gaseous fuels, calculated from the figures 
given in the Critical Tables, agree closely with the usually 
accepted values. 


To Convert Factor Log Factor 
Kilojoules to kg. cal. (15° C.) K = 0.23895 1. 378304 
Kilojoules to B.t.u. (60° F.) & 0.94823 1.976912 
Pounds av. to grams x 453.5924 2. 656666 


Atomic weight of carbon = 12.000 


The difficulty of determining the calorific power of 
amorphous carbon appears to be that ordinary forms of 
carbon, such as charcoal, are liable to retain appreciable 
quantities of hydrogen or hydrocarbons, which have a 
much higher calorific power than carbon, and that ex- 
posure to a temperature that is high enough to remove 
these gases will convert amorphous carbon, to some 
extent, into graphite. 

Assuming that the values given in the Critical Tables 
are the best now available, we are faced with the need 
of changing fundamental data that have been used in 
very many calculations and are widely spread through- 
out the literature. It appears to me that in future we 
should employ 7,905 gram cal. (15 deg. C.) per gram 
and 14,229 B.t.u. (60 deg. F.) per pound of carbon 
as the calorific power of carbon in all calculations re- 
ferring to the combustion of fuel or the reduction of 
metallic oxide by carbonaceous materials, but I would 
appreciate a discussion of this point by those who have 
made a study of the subject. 

The heat of formation of carbon monoxide is given in 
the Critical Tables as 110.6 kilojoules per gram formula 
weight. This corresponds to the following values for 
the calorific power of carbon, when burnt to carbon 
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monoxide, and of carbon monoxide when burnt to carbon 
dioxide. 


Calorific Power of Carbon Burnt to Monoxide 
Gram Cal. (15 Deg. C.) —_—B.t.u. (60 Deg. F). 


per Gram per Pound 
SO Ee re 2,202 3,964 
Amorphous............. 2,242 4,036 


Calorific Power of Carbon Monoxide 
2,427 gram cal. 4,369 B.t.u. 


The new figures for the calorific power of carbon 
to monoxide are more than 7 per cent lower than the 
old figures, but the calorific power of carbon monoxide 
is almost unchanged. ALFRED STANSFIELD. 


Department of Metailurgy, 
McGill University, 
Montreal, Canada 
Vv 


Finding Uses for Greensand 


ie CONNECTION with a general study by the U. S. 
Bureau of Mines on domestic potash bearing minerals, 
a “Greensand Bibliography to 1930, Annotated” by R. 
Norris Shreve, has just been published as Bulletin 328. 
The publication is divided into three parts dealing respec- 
tively with the material as a source of chemicals, 
especially potash ; its use as a water softener, and zeolytic 
water softeners. 

Some reference to greensand as a potash source was 
made in a survey in Chem. & Met., Vol. 37, 1930, p. 731. 
It is again brought out in the present publication that 
plants for greensand extraction have been built and 
operated for a short time, but never with commercial 
success. With more attention given to the byproducts, 
the problem of the extraction of potash and greensand 
may, in the opinion of the author, be in a fair way to be 
solved commercially. 

Greensand has been used in New Jersey for over 100 
years as a fertilizer and was of the greatest value in 
developing much of the now fertile land of the state. 
This use diminished as concentrated and more rapidly 
valuable fertilizers made their appearance. However, in 
recent years careful work has shown that the properties 
of greensand are sufficiently available to plants and that 
good results are obtained if the greensand is used in 
quantities, as was always the case in the early days in 
New Jersey. The valuable constituents in the greensand 
are not lost or washed away, but are retained in the soil 
until the plant utilizes them. Consequently, there has 
been a tendency to revive the agricultural use of green- 
sand for lands near deposits of this material. 

The author believes that residents of sections where 
hard water prevails will no longer tolerate the discomfort 
and expense concomitant with its use, but will require 
either municipal or household softeners. Greensand and 
other zeolyte softeners are rapidly gaining in favor and 
it is expected that this expansion will proceed. Whether 
greensand will hold its own with the more expensive 
artificial zeolytes of greater capacity will be largely an 
economical and technical matter. However, there are 
strong indications that the water-softener application of 
greensand bids fair to increase to a marked degree, 
especially for large installations. Extensive sources 
lying very near to San Antonio, Texas, have already 
been carefully studied and promise to have a considerable 
influence on the demands in the Southwest for a cheaper 
supply of water softener. 
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Chemical Engineering Operations 


ELEMENTS OF CHEMICAL ENGINEERING. By 
Walter L. Badger and Warren L. McCabe. 
McGraw-Hill Book Company, Inc., New 
York, 1931. 625 pages. Price, $5. 


Reviewed by ALBERT B. NEWMAN 


OLLOWING the publication, in 1923, of Walker, 

Lewis, and McAdams’ “Principles of Chemical En- 
gineering,” there has been a great improvement in the 
teaching of chemical engineering in our colleges, and 
many of the graduates of these courses, although they 
are still young men, have been rapidly advanced into 
responsible positions in progressive industrial concerns. 
A study of the book was attempted by the older engi- 
neers, but many of them found it so difficult that they 
preferred to fall back upon their practical experience and 
judgment for the solution of their engineering problems. 

Badger and McCabe have written a book which pro- 
vides a simpler approach to the study of the unit opera- 
tions of chemical engineering, and it will be valuable to 
those older engineers who have become discouraged in 
their previous efforts to acquire a working knowledge 
of this field. From the standpoint of the college teacher, 
it is believed that the book will be found to contain the 
elements necessary in a good textbook, particularly for 
an undergraduate course. There is also much material 
for advanced courses. In no sense can the book be said 
to be a mere abridgment of the volume by Walker, Lewis, 
and McAdams. Necessarily, there is much overlapping 
material in the two books, but they differ widely in their 
scope, arrangement, and method of presentation. 

Following a timely “introduction” by Dr. Arthur D. 
Little, the first chapter, on “General Considerations,”’ 
describes some of the fundamental concepts and methods 
used throughout the book. This is followed by a chapter 
on the “Flow of Fluids,” in which the theory is devel- 
oped and then applied to the operation of measuring 
devices. A chapter on the “Transportation of Fluids” 
is largely descriptive and gives detailed descriptions and 
discussions of the uses of various types of pipe, fittings, 
valves, and pumps. The illustrations bring out the 
distinctive features of each variety and it is easy to 
understand the functions of the essential parts. 

The film concept, which has been so useful in the 
study of chemical engineering theory, is first introduced 
in the chapter on the “Flow of Heat” and is interwoven 
through the rest of the book. A notable feature of this 
chapter is the use of graphical integration in the solu- 
tion of heat transfer problems involving temperature 
drops and over-all coefficients varying along the length 
of a heat interchanging unit. This method could have 
been extended to include varying specific heat, but the 
mean values adopted give sufficiently accurate results. 
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The chapter on evaporation is clearly written, well illus- 
trated, and authoritative. 

Based on the film concept, an ingenious classification 
of unit operations has been adopted. The chapters on 
“Flow of Heat and Evaporation” deal largely with heat 
flow through fluid films. In the next group of operations 
not only is there the possibility of heat flow through 
these films but there also is diffusion of material through 
the films. In this group are humidification and de- 
humidification, drying, rectification, gas absorption, ex- 
traction, and crystallization. The treatment of these 
subjects is based upon the newest research developments, 
and care has been taken to make the explanations clear. 

Completing the book is a series of chapters on more 
or less unrelated topics: Filtration, mixing, crushing and 
grinding, size separation, conveying, and weighing. In 
the chapter on “Size Separation” the theory of settling 
is tied in with the theory developed in “Flow of Fluids.” 
The appendix contains some useful tables. The book is 
well supplied with worked-out examples and with prob- 
lem material. 

Some readers may be disappointed in finding no treat- 
ment of fuels, combustion, furnaces or gas producers, 
but, while these are chemical engineering subjects, their 
connection with unit operations is indirect, and the 
authors probably were wise in omitting them; their in- 
clusion would have made too large a book. 

Conspicuous for their absence are chemical equations 
and flow sheets of manufacturing processes. This is 
one of the notable differences between the older descrip- 
tive treatises on industrial chemistry and the modern 
text on chemical engineering. Attainment in chemical 
engineering was once measured only in terms of pro- 
ficiency in chemistry ; now the emphasis is placed upon 
a working knowledge of the unit operations, and the 
underlying prerequisites are physics, mathematics, and 
chemistry. In making readily accessible the modern con- 
cept of chemical engineering, Badger and McCabe’s book 
will become a prominent influence in solidifying its 
position as a distinct and growingly practiced profession. 


Organic Chemistry 


FUNDAMENTALS OF ORGANIC CHEMISTRY. By 
Harry F. Lewis. McGraw-Hill Book Com- 
ore New York, 1930. 390 pages. Price, 


Reviewed by R. Norris SHREVE 


HARACTERISTIC of chemistry in America is its 
application to our industrial life. Hence it is very 
interesting to see a book, treating the fundamentals of 
organic chemistry, use pictures of operating plants for 
illustrations. This feature alone will commend the book 
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to the usual college student and aid greatly in securing 


his interest. Professor Lewis has done this in a very 
skillful manner. He also has cleverly tied in the prop- 
erties of compounds with the atomic linking theory, 
which helps to associate the properties of compounds 
with structure. 
around this theory and, as the author himself states. 
this association ought to help those instructors who 
are interested in this theory. The review questions 
ind problems at the end of the chapters certainly make 
this book more useful as a class text. The references 
given at ends of chapters open up avenues to inquiring 
minds in search of further information. 

The treatment of organic chemistry is divided into 
three parts: Part I, The Petroleum Hydrocarbons and 
their Monosubstitution Products; Part II, The Poly- 
substitution Products of the Aliphatic Hydro-Carbons ; 
Part Ili, The Ring Compounds. Although this book is 
intended for undergraduate courses, much more em- 
phasis (other than the mere technical pictures) is placed 
upon the utilization of the compounds of carbon. This 
feature, in the opinion of the reviewer, is of great im- 
portance in securing student interest, and since it is not 
done by neglecting any important theoretical phases, is 
of additional value in education. There are a few mis- 
prints which are inevitable in the first edition of any 
book, and presumably will be corrected in subsequent 
printings. However, the reviewer must mention that on 
page 288 the procedure for m-nitraniline is incorrect, in 
that the procedure described is that which is used for 
the para-isomer. As is usual with books of this “Inter- 
national Chemical Series,” the typography and presenta- 
tion have been attractively and clearly done by the pub- 
lishers 


The Calcium Carbide Industry 


Die INpustRIE pes KALZIUMKARBIDES. By 
Rudolf Taussig. Verlag Wilhelm Knapp, 
Halle, Germany, 1930. 508 pages. Price, 
64M. 

Reviewed by C. LL... MANTEL 

NE of the series of “Monographien tiber ange 
wandte Elektrochemie,” this volume is divided into 
sections dealing with the theory of carbide formation 
and the physical and chemical properties of the material ; 

a technical section which exhaustively treats of the 
furnaces, manufacturing processes, auxiliary equip- 

ment, and handling of the finished product; a third 

section dealing with the uses of carbide as well as its 
possible applications and newer consuming fields; and 

a fourth section dealing with the economics of the 

industry, operating costs, plant estimates and expendi- 

tures, and the status of carbide manufacture in various 
parts of the world. The book has 194 illustrations, 
many of which are concerned with details of electrode 
fastenings, electrode holders, shells, and connections. 

These will appeal strongly to the practical furnace 

operator or to the designing engineer concerned with 
this important phase of carbide operation. 

The entire subject is treated in an exhaustive manner, 
but it would appear that at times, in order to obtain 
completeness, the author has included information and 
data already well taken care of in other texts. In the 
second section the engineering side is emphasized from 
the viewpoint of Continental practice. In the economic 
section the discussion of the status of the industry in 
European countries is very much better than that for 
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Indeed, the book is built specifically 





the United States and Canaaa. Under the uses of 
carbide, the scope of the discussion relating to cyanamide 
is not as extensive as might be expected or desired. 

The book is very good, and fills the need felt for 
an exhaustive monograph on calcium carbide manufac- 
ture, uses, and economics. While more specifically con- 
cerned with Continental practice, it should also be 
suggestive of ideas to American readers. 


Aluminum Technology 


Tue ALumMINUM INpbustry. By Junius David 
Edwards, Francis C. Frary, and Zay Jeffries 
McGraw-Hill Book Company, New York, 
1930. Two volumes, 358, 870 pages. Price. 
$12. 


Reviewed by Cotin G. FINK 


fg pore nme is a metal of the modern age. Fifty 
years ago the total output of the world amounted 
to but a ton. In another year the world’s production 
will have reached a half million tons, far surpassing 
many of the commoner and much older metals. In the 
midst of the wide diversity of developments and applica- 
tions of the metal, we fail to realize how indispensable 
it has become in the complex structure of our present- 
day life. It is no exaggeration that certain industries, 
such as our airplane industry, are utterly dependent on 
the light, strong, corrosion-proof alloys of aluminum 
The famous airship “ZMC-2,” constructed of aluminum 
throughout—gas bag and all—is a mere suggestion of 
vast future possibilities. 

And yet through all these years of rapid development 
when metallurgists, engineers, chemists, architects, and 
others clamored for information as to proper heat-treat- 
ment for aluminum, methods of fabricating the metal or 
its alloys, most serviceable alloy for a particular pur- 
pose, and so on, such information was often difficult to 
obtain—if not at times well-nigh impossible. Accord- 
ingly, the book before us will be welcomed by many 
throughout the world. It is the only book of its kind 
on the subject; nothing has yet appeared in England or 
France or Germany to compare with it. 

The first and smaller volume is devoted to “Aluminum 
and Its Production.” The chapter headings include, 
“The Production of Alumina,” “Electrolyte and Elec- 
trodes,” and the final one, “The Production of Alu- 
minum,” in which the electrolytic cells are illustrated 
and discussed in detail. 

The second volume is devoted to the “Aluminum 
Products and Their Fabrication.” The physical and 
chemical properties are discussed at length. Proper 
procedure for the melting, casting, and working of the 
metal and its alloys are detailed. Then follow several 
chapters on the various applications, including “Alu- 
minum in the Chemical Industries.” In conclusion, a 
few pages are devoted to the future of the metal. In 
contradistinction to lead and other metals whose mineral 
deposits are limited in extent, aluminum raw materials 
are practically inexhaustible. There is every indication 
that aluminum and its alloys will attain increasing im- 
portance in economic progress. 

The authors are all men who have made the metal their 
life work. They are members of the staff of the Alum- 
inum Company of America and speak with authority. A 
valuable feature of the book is a painstaking and critical 
review of the entire literature, including the patents, of 
aluminum. And many false impressions have been cor- 
rected. 
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Specifications for Nonmetallics 


STANDARDS AND SPECIFICATIONS FOR NONME- 
TALLIC MINERALS AND THEIR Propucts. Pre- 
pared by John Q. Cannon, Jr., National Bu- 
reau of Standards. Published by Government 
Printing Office, Washington, 1930. 680 
pages. Price, $2.75. 


Reviewed by R. S. McBrivE 


NE of the most comprehensive compilations of 

standards and specifications for mineral products 
that have ever been gathered is represented in this vol- 
ume. Producers and purchasers of all the commodities 
treated should consult this document regularly, for it 
represents what is probably “a best present judgment” 
of specialists in these fields. 

More and more industries are coming to follow the 
government in the use of tests and specifications for 
commodity purchases. In the field of mineral products 
this tendency has not been as great as perhaps in certain 
other lines, but the influence is one which is bound to 
grow ever greater as the specification work of the fed- 
eral department is strengthened. It is recognized, of 
course, that not all commercial purchasers can be guided 
with anything like the same rigidity, or even with the 
same general specifications as those here presented. 
Nevertheless, the wise buyer will acquaint himself with 
requirements of the sort presented in this volume and 
undertake to use them as fully as may be practicable 
under his own circumstances. The ready availability 
of so large a work at a nominal price should encourage 
this use. 

The major commodity groups treated in the book in- 
clude coal, petroleum, asphalt, and mineral wax; stone, 
sand, and cementitious materials; glass and glass prod- 
ucts; clay and clay products; abrasive materials, as- 
bestos, and chalk; mica, rare minerals; precious stones 
and imitations; sulphur, magnesia, salt, and graphite: 
and other nonmetallic minerals. 


Solvents for Nitrocellulose 


SoLtvents. By Thomas H. Durrans. D. Van 
Nostrand & Company, New York, 1930. 144 
pages. Price, $5 

Reviewed by SHERLOCK SWANN, JR. 


HE SUBJECT of solvents in the lacquer industry 

is one of great importance not only from the stand- 
point of price but also from that of quality of the lacquer. 
Hence, it is desirable from time to time as the industry 
grows to have a book describing the latest solvents, to- 
gether with their method of preparation and a discussion 
of their use. 

The book described in this review serves such a pur- 
pose. It is divided into two parts: the first on the 
general properties of solvents and the second on the 
properties and manufacture of individual solvents. The 
second half of the book is particularly interesting, be- 
cause in it all of the very latest solvents are described, 
together with their methods of manufacture. A few 
additions might be made to the first part; for example, 
a discussion of some of the simple rules for predicting 
the solubilities of organic compounds in solvents, such 
as that found in Kamm’s “Qualitative Organic Analysis.” 
This would make the discussion of solvents a little more 
general rather than limited just to nitrocellulose, and con- 
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sequently more in harmony with the title of the book. 
Also the subject of static electricity as a source of 
danger might well be taken up. A paper on this sub- 


ject has been written by Backhaus. The book as a 
whole is an interesting résumé of the subject. 
Recent Arrivals 
Tue Mrinerat Inpustry Durine 1929, Voi 
XXXVIII, Edited by G. A. Roush. New 
York: McGraw-Hill Book Company. Pp 
845. Price, $12. 


OVERS as far as possible the development of the 

year in each individual field. The new volume is 
a little larger than last year’s; among the minor changes 
made, the most important is the inclusion of two new 
section heads at the end of the volume, “Minor Metals” 
and “Minor Nonmetals,” under which have been grouped 
several of the shorter sections formerly carried sepa- 
rately. Several new materials, not included in former 
volumes, which have become of sufficient commercial 
importance to warrant mention, have also been included 


INDUSTRIAL RESEARCH LABORATORIES OF THF 
Unitep STATES, including Consulting Re 
search Laboratories. 4th Edition. By Cla 
ence J. West and Callie Hull. National Re- 
search Council, Washington, D. C. 26, 
pages. Price, $2. 

The revision of the third edition, of 1927, has in 
creased the laboratories listed by 60 per cent, from 1,000 
to 1,600. In itself an extremely useful directory, its 
value is enhanced by three additional indexes of subjects, 
localities, and responsible laboratory heads. 


A.S.T.M. Publications 


TABLES OF CHEMICAL COMPOSITIONS, PHYSICAL AND 
MECHANICAL PROPERTIES, AND CORROSION-RESISTANT 
Properties of Corrosion-Resistant and Heat-Resistant 
Alloys. Reprinted From the Copyrighted Proceedings, 
Vol. 30, Part I, 1930, American Society of Testing 
Materials, Philadelphia. Pa. 15 plates. Price, $1.50. 


\ List or Attoys. By William Campbell. For 
\.S.T.M. Committee B-2 on Non-Ferrous Metals and 
Alloys. 65 pages. Price: paper, $1.50; cloth, $2. 


The first of these publications should be interesting 
to every chemical engineer concerned with materials 
for equipment that will resist heat or corrosion, or 
both. Jerome Strauss and his committee have revised 
the tables that were published by the society in 1924 
They have improved on the methods of reporting the 
mechanical properties at elevated temperatures and the 
corrosion-resistant properties, and have reported the 
resistance of the alloys to a larger number of media 
The second of these publications comprises a list of 
alloys, with the chemical composition and the physical 
properties of a few typical alloys. 

A.S.T.M. Stanparps. Triennial edition, 1930 
American Society for Testing Materials, Philadelphia, 


Pa. Part I, Metals: 1,000 pages, $7.50; Part II, Non 
Metals: 1,214 pages, $7.50. Price, both parts: $14, 


cloth; $17, half leather—The familiar compilation of 
materials standards brought up to the present stand of 
completed committee work, including, of course, the 
material in supplementary pamphlets issued since 1927. 
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SELECTIONS FROM RECENT LITERATURE 


PRoTECTIVE FILMS’ ON METAL. 
Ernest S. Hedges. Journal of the Soci- 
ety of Chemical Industry, Jan. 9; pp. 
21-5. The natural films, spontaneously 
acquired by some metals and serving as 
protection against further chemical at- 
tack, depend for their protective effect 
on certain factors which must work 
together in definite relations in order to 
be effective. The affinity of the metal 
for oxygen, the volatility of the metal, 
and the physical properties of the oxide 
must meet certain requirements if the 
film is to be protective. The specific 
volume of the oxide must not be so dif- 
ferent from that of the metal as to 
hinder film formation; there must be 
sufficient adherence of oxide to metal; 
the volatility of the metal must be low 
enough not to disturb the film; the film 
must have sufficient thickness and con- 
tinuity to prevent access of corrosive 
agents to the metal surface. The passiv- 
ity imparted to a metal by such a film 
may fail when the metal is moderately 
heated. In the case of iron, films have 
actually been isolated in such form that 
they are visible under the microscope; 
and the evidence is that any iron, ex- 
posed to air, acquires such a film. The 
difference between active and passive 
iron is that on one the film is discontinu- 
ous and non-protective; on the other, 
continuous and protective. The film 
formed by passivating iron in potassium 
chromate solution can be kept in dilute 
sulphuric acid for some time, showing 
that it protects chemically as well as 
mechanically. It probably is ferric 
oxide; freshly ignited ferric oxide is 
quite inert to acid attack. 


THERMAL INSULATION. Victor Pasch- 
kis. Archiv fiir Warmewirtschaft und 
Dampfkesselwesen, January; pp. 9-11. 
Heat insulation for pipes is readily 
adaptable to standardization, because the 
only variable is the pipe diameter; but 
for furnaces, ovens, boilers, and the like 
there is wide variability both in sizes 
and shapes. It has been repeatedly 
stated, especially in the American liter- 
ature, that the most economical wall 
thickness for thermal insulation is the 
same for such shapes as for a plane sur- 
face. This assumption is in error; the 
most economical thickness depends so 
much on the shape of the surface to be 
insulated that no reliable conclusion can 
be drawn from figures relating solely to 
a plane surface. When calculated for 
continuous operation, the optimum thick- 
ness is greater than the thickness most 
likely to be chosen on the basis of in- 
stallation costs. Long continuous oper- 
ation is comparatively unusual, however, 
and when allowance is made for shut- 
downs the optimum thickness becomes 
less. The characteristic number for 
optimum thickness is a function of the 
volume price of the insulating material 
and its thermal conductivity. For con- 
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tinuous operation, the number is taken 
to be the square root of the number 
obtained by multiplying price by the 
square of the thermal conductivity; for 
discontinuous operation, higher powers 
than the square must be used in the 
multiplication, a dependable general ap- 
proximation being the cube. 


Evectrotytic DiApHRAGM. George 
F. Jaubert. Comptes rendus de l’Aca- 
démie des Sciences, Dec. 29; pp. 1447-9. 
One of the principal difficulties in the 
electrolytic production of gases, particu- 
larly hydrogen and oxygen from water, 
has been the matter of semi-permeable 
membranes for thorough separation of 
the gaseous products. Thin metal 
(nickel or silver), perforated with 
microscopic holes, can be used; but these 
diaphragms are expensive and difficult 
to make. In electrolytic experiments 
made in colioidal systems it was ob- 
served that hydrogels, in a system with 
a nickel anode and iron cathode, will 
deposit on the nickel anode a colloidal 
layer which is permeable to current and 
electrolyte, but not to gases in their 
molecular state. Among the colloidal 
suspensions which can be used for this 
purpose are the mixed silicates of mag- 
nesium and calcium, ferric hydroxide, 
calcium hydroxide, etc. If a fine wire 
gauze is placed between the electrodes, 
the colloidal layer accumulates on the 
gauze to a thickness of several milli- 
meters. Diaphragms made in this way 
have been tried in electrolyzers carry- 
ing as high as 5,000 amp. per cell and 
requiring several square meters of dia- 
phragm surface. The separation is so 
thorough that hydrogen leaves the appa- 
ratus with no detectable impurities 
(100 per cent), and the oxygen is ob- 
tained 99.5 per cent pure, containing 
0.5 per cent hydrogen. This small con- 
tamination with hydrogen will be ex- 
plained in a later report. 


ULTRAFILTRATION. A. Boutaric. Chi- 
mie et Industrie, December; pp. 1295- 
303. One of the chief industrial appli- 
cations of dialysis, the recovery of 
caustic soda from its dilute solutions in 
viscose manufacture, depends for its 
success on the fact that chemical meth- 
ods are not readily applicable at low 
cost to the liquor, and on proper -appli- 
cation of the counter-current principle. 
By circulating the spent liquor succes- 
sively through the dialyzer cells, from 
end to end of the apparatus, and circu- 
lating the solvent around the cells in 
the opposite direction, effective and in- 
expensive recovery of the alkali, abso- 
lutely free from hemi-cellulose, has been 
accomplished. Other commercial appli- 
cations of ultrafiltration (dialysis) are 
being found, whereas filtration by true 
osmosis has much less prospect of large- 
scale utilization, because an osmotic 
membrane is permeable only to the solv- 





ent and not to crystalloids in solution. 
Among the newer uses of ultrafiltration 
are for enriching the ammoniacal cop- 
per oxide for making cuprammonium 
silk; separating colloidal impurities from 
oils and fats; and for purification of 
rubber cements, soap solutions, hydro- 
carbon oils, etc.; and recovery of potas- 
sium compounds, and derivatives ot 
betaine and glutamic acid, from beet 
molasses. The principal disadvantage 
in dialysis is that the solvent can trav- 
erse the membrane in both directions, 
so that dilution of the liquor being 
treated can occur. The mechanism of 
dialysis and the laws of osmosis are 
discussed, in the light of their relations 
to choice of membranes, quantitative 
measurement of osmotic pressure effects, 
and like topics. 


Apsorption. B. Bruns. Kolloid- 
Zeitschrift, January; pp. 33-5. Excep- 
tions are sometimes noted to the rule of 
Traube, which says that a given adsorb- 
ent, for compounds in a homologous 
series, should have incredsing adsorp- 
tion capacity as the molecular weight of 
the compounds increases. For example, 
a sugar carbon which had been treated 
with nitric acid and ignited in vacuo 
showed a drop in adsorption capacity 
for fatty acids as the molecular weight 
of the acids rose. This was explained 
on the assumption that the surface prop- 
erties of the active carbon varied in 
accordance with its past history; but a 
more specific explanation has now been 
found. This is based on the observa- 
tion that an active carbon which does 
not follow the Traube rule can be made 
to follow it by very fine grinding; i.e., 
by a sufficient decrease in its particle 
size. This treatment imparts to the 
adsorbent a greater adsorption capacity 
toward substances in general; but the 
capacity increase is greater for the 
higher than for the lower members of 
a homologous series. This indicates 
that the deviation from Traube’s rule is 
due to the presence of pores in the 
adsorbent which were inaccessible to 
the higher members of the homologous 
series, but which are opened and ren- 
dered accessible by the grinding treat- 
ment. 


ACETYLENE Wetpinc. K. Gabler. 
Zeitschrift des Vereins deutscher Inge- 
nieure, Jan. 17; pp. 77-81. A compara- 
tive study of acetylene welds has been 
made, to ascertain whether low-, 
medium-, or high-pressure gas is to be 
preferred from the standpoint of quality 
of the welded seam. Acetylene gener- 
ators of the low-, medium-, and high- 
pressure types were used, in comparison 
with gas taken from ordinary commer- 
cial acetylene cylinders. Gas from gen- 
erators has the disadvantages of irreg- 
ular and erratic flow, relatively hard 
flame, and a considerable risk of decom- 
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position of the acetylene due to lack of 
control of the reaction in the generator. 
As one criterion of weld quality, elonga- 
tion was measured. Compared with that 
of a seam welded with low-pressure gas, 
the elongation, using medium-pressure 
gas, was 41 per cent less; with high- 
pressure gas, 24 per cent greater; and 
with cylinder acetylene, 108 per cent 
greater. Tensile strength, on the other 
hand, showed a decrease of 1.6 per cent 
with cylinder acetylene, as compared 
with welds using low-pressure gas, while 
tensiles with either medium- or high- 
pressure gas were 4.3 per cent greater 
than with low-pressure gas. Metallo- 
graphic etchings showed that all the test 
welds compared favorably with acetylene 
welds made in actual practical opera- 
tion, with respect to structural charac- 
teristics. The conclusion is that dis- 
solved acetylene is preferable to gas 
from any of the three types of gen- 
erators. 


Botrter Scare. Helmut Biskamp. 
Zeitschrift fiir technische Physik, Janu- 
ary; pp. 30-3. The fact that very thin 
deposits of boiler scale sometimes cause 
remarkably severe damage has led to 
the idea that boiler scale in itself is not 
necessarily corrosive, but that the form 
in which it is deposited is a leading fac- 
tor. Following this lead, it was observed 
that highly corrosive scale also is always 
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full of occluded air; i.e., highly porous. 
Analysis showed that such scale always 
contained silicates as well as mixed sul- 
phates and carbonates. Silicates have 
a particularly strong tendency toward 
porosity in scale deposits, so that layers 
only 1 mm. thick may have such low 
thermal conductivity as to cause over- 
heating, whereas sulphates and carbon- 
ates do not have this effect till the thick- 
ness reaches 5 or 10 mm. Further study 
has revealed that the relation between 
porosity and thermal conductivity is 
linear, so that either can be calculated 
when the other is known. To facilitate 
the observation of boiler scale and its 
effect on thermal efficiency of industrial 
steam utilization, a volumenometer has 
been developed for measuring the poros- 
ity of very small samples. Since thermal 
conductivity measurements cannot be 
made with such small samples, this in- 
strument considerably widens the range 
of possibilities in the study and control 
of boiler scale. A porosity measurement 
can be made with a few grams of scale 
in small bits; it is not necessary to have 
one large test piece. Hence an ade- 
quate sample can be easily obtained from 
any boiler tube or the like. Knowing 
the porosity of the actual sample, and 
its chemical analysis, it is necessary to 
know only the thermal conductivity of 
the solid of like composition in order to 
calculate the thermal conductivity. 





Documents are available, at prices indicated, from Superintendent of Documents, 
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American Standard Specifications for Dry 
Cells and Batteries. Bureau of Standards 
Circular 390; 5 cents. 


Use of Bismuth in Fusible Alloys. Bu- 
reau of Standards Circular 388; 5 cents. 


Mechanical Analysis of Finely Divided 
Natural Phosphates, by Lyle T. Alexander 
and K. D. Jacob. U. S. Department of 
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Bulletin 204; 30 cents. 
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Mines Bulletin 329; 15 cents. 


Procedure for Testing Gas Masks for 
> ccna Bureau of Mines Schedule 


A Study of the Production of Activated 
Carbon From Various Coals and Other 
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others. Bureau of Mines Technical Paper 
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Potash Bibliography to 1928 (annotated), 
by J. F. T. Berliner. Bureau of Mines 
Bulletin 327; 90 cents. 


Greensand Bibliography to 1930 (anno- 
tated) With a Chapter on Zeolite Water 
Softeners, by R. Norris Shreve. Bureau of 
Mines Bulletin 328; 15 cents. 


Refining of Light Petroleum Distillates, 
by H. P. Rue and Ralph H. Espach. Bu- 
reau of Mines Bulletin 333; 25 cents. 


Re-Forming Natural Gas, by W. W. Odell. 
Bureau of Mines Technical Paper 483; 
10 cents. 


Possible Utilization of Natural Gas for 
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H. M. Smith. Bureau of Mines Informa- 
tion Circular 6388; mimeographed. 


Mineral Production Statistics for 1929— 
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on: Salt, Bromine, and Calcium Chloride, 
by A. T. Coons, 5 cents; Iron Ore, Pig 
Iron and Steel, by Hubert W. Davis, 10 
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by A. T. Coons, 5 cents; Rare Metals— 
Cobalt, Molybdenum, Tantalum, Titanium, 
Tungsten, Radium, Uranium, and Vana- 
dium, by Paul M. Tyler and Alice V. Petar, 
10 cents; Mercury, by Paul M. Tyler, 5 
cents; Slate, by Oliver Bowles and A. T. 
Coons, 5 cents; Asbestos, by Oliver Bowles 
and B. H. Stoddard, 5 cents; Lime, by A. T. 
Coons, 10 cents; Sulphur and Pyrites, by 
Robert H. Ridgway, 5 cents; and Tale and 
Soapstone, by Oliver Bowles and B. H. 
Stoddard, 5 cents. 


Processes for Extracting Radium From 
Carnotite, by H. A. Doerner. Bureau _ of 
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White Merrill and others. Bureau of Mines 
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1929, by E. B. Swanson, of the Bureau of 
Mines. Printed by American Petroleum 
Institute. A Report of the Bureau of Mines. 


The Use of Thermodynamical Data to 
Study the Chemical Reactions of Metal- 
lurgical Processes, by R. S. Dean. Bureau 
of Mines Information Circular 6395; mime- 
ographed. 


Fundamental and Applied Research on 
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Cc. H. Herty, Jr. Bureau of Mines Report 
of Investigations 3054; mimeographed. 
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line Survey, by E. C. Lane and others. 
Bureau of Mines Report of Investigations 
3063; mimeographed. 


Sources and Distribution of Major Petro- 
leum Products, Atlantic Coast States, 1929, 
by E. B. Swanson. Bureau of Mines Infor- 
mation Circular 6396; mimeographed. 


Concentration of Chromite, by H. A. 
Doerner. Bureau of Mines Report of In- 
vestigations 3049; mimeographed. 


Underground Mining Practice and Costs 
of a Fluorspar Mine at Rosiclare, Illinois, 
by A. H. Cronk. Bureau of Mines Infor- 
mation Circular 6384; mimeographed. 


Concentration Tests on Tailings from the 
Washing Plants of the Mesabi Range, Min- 
nesota, by F. D. DeVaney and Will H. 
Coghill. Bureau of Mines Report of Inves- 
tigations 3052; mimeographed. 


103 














EQUIPMENT NEwS 


FROM MAKER AND USER 


Nickel-Clad Tank Car 
For Caustic Soda 


By L. A. BELDING 
General American Tani 
Car Corporation, 

New York 


NICKEL tank car has recently 

been developed to meet the de 

mands of rayon and soap manu- 
facturers for caustic soda of low iron 
content. It is entirely possible for 
caustic soda manufacturers to produce 
commercially caustic soda containing 
not over 0.0002 per cent of iron, but 
until very recently, a caustic soda 
manufacturer who wanted to ship his 





Fig. 1—Photomicrograph of Nickel— 
Steel Bond; Magnification About 65 
as Keproduced 


soda in tank cars, to take advantage of 
the economies of such shipment over 
shipping the solid product, had avail 
able only steel cars, which resulted in 
more or less contamination in transit. 

Stiffening of caustic soda specifica- 
tions of rayon manufacturers during the 
past few years has brought the matter 
of iron contamination to the fore. One 
very large producer who uses 50,000 
tons of caustic per year limits iron con- 
tent to 0.0008 per cent, and on this ac- 
count has had to purchase fused NaOH 
shipped in steel drums in box cars. 
There is, of course, a freight saving 
in shipping solid caustic, but this in no 
way offsets the cost of dehydrating and 
fusing, and the additional cost for 
handling the solid material at the con- 
sumer’s plant. 

Taking all factors into account, it 
appears that the rayon manufacturer 
pays, directly and indirectly, about $8 
more per ton for fused caustic soda 
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First of the New 
Nickel-Clad Steel Tank Cars 


than for liquid transported in tank cars 
With a consumption of approximately 
110,000 tons of caustic soda per year 
for rayon, the possible saving, through 
use of liquid caustic soda transported 
in cars which will not increase iron 
contamination, is in the neighborhood 
of $880,000 per year, assuming that all 
manufacturers have been using the 
fused product. 

The requirements of the soap indus- 
try for low-iron caustic soda are some- 
what similar. One large producer 
specifies and buys caustic soda with 
an iron content not exceeding 0.0025 
per cent. 

Some 18 months ago, the General 
\merican Tank Car Corporation, in 
close co-operation with the Interna- 
tional Nickel Company and the Lukens 
Steel Company, set to work to design 
and build a nickel-clad car that would 
deliver caustic soda without contamina- 
tion. Two such cars are now in service, 
and several others are under construc- 
tion. The first car has demonstrated 
that contamimation and discoloration 
are definitely eliminated. The nickel- 
clad steel plates have the same corrosion 
resisting properties as pure nickel, 
which is quite different and distinct 
from nickel electroplated coatings, and 


Fig. 2—(Top) Cold 
Bending Clearly 
Shows Perfect Ad- 
herence of Nickel 
to Steel in a Sample 
of Bonded Plate. 
Fig. 3— (Center) 
Solid Nickel Rivets 
and Nickel Calking 
of the Joint Pre- 
sent a Continuous 
Nickel Surface In- 
side the Car. Fig. 
4— (Bottom) Butt 
Joints are Likewise 
Covered With 
Nickel 


A. 


this corrosion resistance wil! endure 
until the nickel disappears from the car 
bon steel plate by wear or corrosion. In 
the cars developed, the caustic soda 
comes in contact with only pure nickel. 
The steel plates of the tanks are bonded 
to nickel throughout, the rivets are pure 
nickel, and the heater coils are seamless 
2-in. nickel tubing. 

The physical constants of nickel and 
steel, particularly their similar coefh 





Fig. 5—Heater Coils in Place in a Partially 
Completed Tank 


cients of expansion, are such as to make 
these two materials well suited to the 
production of rolled plates. Slabs of 
steel and nickel, with carefully prepared 
surfaces, are placed in intimate contact, 
and the two heated in the proper atmos 
phere and to the proper temperature 
and rolled to the finished plate. Bond 
ing results because the two metals form 
solid solutions at the plane of contact, 
as is clearly shown in Fig. 1. Any 
failure of the nickel to bond to the steel 
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Physical Characteristics of Nickel-Clad Steel Compared With Ordinary Steel 


: i Ultimate Elongation, neduction 
Thickness, Yield Point, Tensile Strength, Per Cent in Area, 
Material Inches Lb. per Sq.In. Lb. per Sq.In. in 8 In. Per Cent 
Common steel*........ a 0.320 42,200 51,200 41.75 72.9 
Nickel-clad steelf............ 0.323 45,600 57,500 29.0 52.8 


*Coupon cut along edge of sheet. 


is very noticeable in the finished rolled 
plate, and there is no opportunity for 
poorly bonded plates to pass inspection. 

Faithful adherence of the nickel to 
the steel when bent cold is evident from 
Fig. 2. Even on the inner radius the 
nickel upsets without buckling and pull- 
ing loose during the cold bend. The 
application of 10 to 15 per cent of nickel 
bonded to the steel plate does not ap- 
preciably alter the behavior of the 
latter when it is subjected to the usual 
fabricating operations. All hot-pressing 
and forming operations follow the same 
procedure as with carbon steel, except 
that it is absolutely essential that the 
plate be heated with fuel entirely free 
from sulphur compounds. Sulphur dam- 
ages the nickel by causing complete loss 
of ductility, which results in a network 


of fine surface cracks and numerous 
deep cracks. 
Such nickel-clad plates have been 


rolled *% in. x 90 in. x 490 in. and test 
pieces taken from them give results as 
are shown in the table above. 

To meet I.C.C. and A.R.A. specifica- 
tions, tank cars that have been built of 
nickel-clad steel use riveted construc- 


tCoupon cut about 6 in. from edge of sheet 


tion. After considerable experiment, 
the riveted lap joint shown in Fig. 3 
was developed for this purpose. Solid 
nickel rivets were used and the exposed 
edge of the steel plate was covered with 
nickel, as also appears in Fig. 3. 

For parts of the car where only a 
protective covering is necessary, de- 
manding no great strength, plates can 
be butt-welded as shown in Fig. 4. For 
this operation metallic arc welding with 
nickel rods, heavily coated with special 
flux, is found to give strong, ductile 
welds. 

Heater coils within the tank are of 
seamless 2-in. nickel tubing, as shown 
in Fig. 5. The method of bending and 
forming these coils is not much different 
from regular fabricating practice used 
on carbon steel coils. All coil joints 
are welded with nickel welding rods. 

As a result of this development, 
8,000-gal. nickel-clad tank cars comply- 
ing in every respect with I.C.C. and 
A.R.A. specifications are now available 
to chemical industry in general and 
doubtless will find use for many pur- 
poses other than the transportation of 
iron-free caustic soda. 
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Combination Roller and 
Loop Dryer 


DRYER, originally intended for the 
manufacture of “loft dried” bond 
paper, but suitable for the drying of 
many other continuous webs of material, 
has been announced by Proctor & 
Schwartz, Inc., Seventh St. and Tabor 
Road, Philadelphia, Pa. In the past, 
continuous webs have been dried in 
dryers of either the festoon of the roller 
type. Each type has had advantages and 
disadvantages and the combination 
dryer which has now been announced 
is said to retain the advantages of each. 
In the festoon or loop system, the 
material hangs over a series of bars or 
poles, each of which is supported on a 
carrying chain. The bars have no mo- 
tion independent of the chain and the 
festoons of material maintain the same 
point of contact with the bars during the 
travel through the dryer. This has cer- 
tain objectionable features, the most 
common of which is marking of the 
material at the point of contact with 
the bar. Ina roller-type dryer, material 
is threaded over rolls which are fixed in 
their location. Hence, there is little or 
no possibility for controlling tension 
during the unavoidable shrinkage of the 
material. Maintaining alignment may 
also present difficulties. 
Sketch (a) of the drawing illustrates 
the new dryer which combines both 
principles. Sketch (b) shows one of the 
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top rolls which carries the material 
through the dryer. As illustrated in 
sketch (c) material, as it enters the 
dryer, is formed into festoons by a float- 
ing roller which is fed into the loop at 
the proper time. Meanwhile, as the 
festoon is being formed, the top roll is 
carrying the loop forward into the dryer 
through the action of the chains, and at 
the same time the roller is turning 
slowly through contact with the rack. 
In this manner, loops of constant length 
are formed, carried through the dryer, 


New Loop-KRoller Dryer and its Details; 
(a) Diagrammatic View of the Dryer, 
Partly in Section; (b) Detail of Top Roll 
Showing Method of Conveying and Rotat- 





and at the same time progress slowly 
over the top rolls, so that marking of 
the web is said to be impossible. For 
each 100 ft. of travel of the material, 
about 95 ft. is carried forward in the 
old festoon manner and only 5 ft. passes 
over the rolls as in the roller-type of 
dryer. 

It will be noted that the tension on the 
web may be varied within wide limits by 
controlling the weight of the floating 
rolls used. These rolls may be anything 
from a metal cylinder to a cardboard 
tube. Handling of the floating rolls is 
an important feature of this new dryer. 
Sketch (d) shows the method by which 
they are removed at the end of the dryer 
travel and returned to the entering end. 
As the loop at the discharge end is 
being withdrawn from the dryer, the 
floating roll is brought upward until it 
is permitted to fall on a lifting device 
which carries it up and deposits it on 
a return chain. Rolls so returned pass 
into a storage magazine at the front end, 
where they are released at proper in- 
tervals by means of a feeding device. 
Since all parts of the dryer are positively 
synchronized, according to the manu- 
facturer, possibility of improper feed- 
ing of the rolls, formation of the 
festoons, or removal of the rolls is very 
remote. 

Advantages of the new dryer, as 
reported by the manufacturer, include 
formation of accurate festoons, preven- 
tion of buckling and wrinkling of the 
material, accurate control of web ten- 
sion, and the maintenance of uniform 
shrinkage. It should be noted that this 
dryer may be used only where both sides 
of the web may be permitted to come 
in contact with the rolls. 

Construction is such that the dryer is 
said to be very flexible in its method of 
heating. Air circulation units may be 
arranged so that the direction of air 
flow is either up or down or across the 
festoons. It is stated that control of 
humidity is accurate and easily accom- 
plished. 


ing; (c) Detail of Mechanism for Feeding 

Floating Rolls; (d) Detail of Mechanism 

for Removing and Returning Floating Rolls 
at the Discharge End 
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Wood-Lined Pipe 


R AVOIDING contamination and 
discoloration of various products, as 
well as corrosion by process liquors, 
Michigan Pipe Company, Bay City, 
Mich., has announced a new wood-lined 
metal pipe for pressures up to 200 Ib. 
and temperatures to 180 deg. F. The 
metal shell is of a light-weight alloy 
said to be highly resistant to corrosion. 
In addition, it is coated inside and out 
with asphalt and the outside is painted 





Welded Metal Shell and Wood Lining Are 
Used in This Pipe 


with aluminum paint. Wood linings 
may be supplied of Douglas fir, cypress, 
spruce, white pine, yellow pine, or 
maple. Elbows and tees similarly lined 
are also available. Both pipe and fittings 
are provided with flanges. Pipe is made 
in lengths up to 24 ft. The wood staves 
forming the lining are fitted with 
tongue-and-groove joints, assuring, ac- 
cording to the manufacturer, a tight and 
permanent joint. Although it was de- 
veloped specifically for use in paper 
mills, the manufacturer recommends this 
pipe for a wide variety of corrosion- 
resisting requirements. 


Electric Shovel Truck 
Py ANDLING bulk materials is sim- 


_4 plified by a new electric four-wheel- 
drive shovel truck, recently introduced 
by the Terminal Engineering Company, 
17 Battery Place, New York. The ma- 
chine is small enough to operate inside 
a box car, and yet is said to be capable 
of digging and carrying 1-ton loads. 


As appears from the accompanying view, 


the battery and motor equipment for the 


Electric Shovel Truck of 1-Ton Capacity 





shovel are located so as to give maxi- 
mum traction when carrying loads. 
Shovels are made in various sizes for 
handling materials of different densities. 
The traveling speed of these trucks is 
10 miles per hour empty and 8 miles 
per hour loaded. 


Turbo-Mixing Equipment 


EVERAL new applications of the 

Turbo-Mixer principle to equipment 
intended primarily for use in the 
petroleum industry have been announced 
by the Turbo-Mixer Corporation, 250 
East 43d St., New York. As is well 
known, the principal components of a 
Turbo-Mixer consist of a special cen- 
trifugal impeller mounted on a vertical 
shaft within a ring of deflecting blades. 
The action of the device is to draw 
liquid into the impeller and discharge 
it at high velocity through the deflecting 
ring. This is said to result in very 
rapid mixing action. 

In the application of this principle to 
the new equipment, one to four 
impellers, depending on the service, are 
mounted on a vertical shaft. One piece 
of equipment is intended for contacting 
oils with clay, hydrated hme, or other 
powders. It may also be used for treat- 
ment with acids or other chemicals. It 
consists ofatank 
containing t wo 
or three impel- 
lers. Slightly 
different design 
is usedfora 
blender. This 
contains one im- 
peller, and is 
used for com- 
pounding oils. 
It may also be 
used for mixing 
or contacting 
operations. A 
third design is a 
continuous 
treater for scrub- 
inle \ echer bing, contacting, 


seed or mixing oper- 
Turbo-Mixer Heat Ex- oat : P ¢ 
changer fer Rapa tions, and for 
Cooling and Heating acid, water, or 


soda_ washing. 
This consists of a tank containing two or 
three impellers. It is pointed out that 
material passes through the impellers 
about 25 times per minute. 

One of the most interesting of the 
new pieces of apparatus is a heat ex- 
changer which is shown in the accom- 
panying drawing. This consists of a 
small-diameter, jacketed tank containing 
four impellers with their rings of 
deflecting blades. The heat exchanger 
shell is electrically welded and the 
mechanism is easily removable. Sizes 
range from 100 to 1,500 gal. per minute 
and power requirements from 1 to 35 
hp. A material to be cooled or heated 
flows through the mixing chamber, 
usually counter-current, while the heat- 
ing or cooling medium is passed through 





the shell. High-velocity currents along 
the heat-transfer surfaces are said to 
result in exceptionally- rapid and 
economical heat transfer, particularly 
on materials of high viscosity. 





Swivel Joint for Welded Pipe Lines 


Swivel Flanged Joint 


OR USE in welded pipe lines where 

a joint is required for the insertion 
of valves and fittings, and for the taking 
off of outlets, the Merco-Nordstrom 
Valve Company, 343 Sansome St., San 
Francisco, Calif., has developed what 
is known as the “Merco” swivel flange. 
As appears from the illustration, this is 
similar to the Vanstone joint in that it 
is inherently flexible, due to ability to 
rotate the flange for easy alignment. In 
addition, the manufacturer claims for it 
the strength of an ordinary butt-welded 
flange. This follows from the fact that 
the drop-forged, tapered nipple is much 
thicker than the pipe at the point of 
greatest stress. The flange also is drop- 
forged. 

An advantage of this construction is 
that where special alloys are required, 
only the nipple need be made of the 
special material. These joints are avail- 
able in sizes from 14 to 10 in. 


ee 
Work-Cycle Timer 


TARTING, stopping, heating, cool- 
ing, and other operations may be 
controlled by a new programming con- 
troller announced by the Monitor Con- 
troller Company, Baltimore, Md. As is 
shown in the halftone, this consists of a 





As Many Circuits as Desired May Be 
Controlled With This New Timing Device 


series of current-carrying switches with 
adjustable contact points, driven by a 
constant-speed electric motor. There 
are as many switches as there are con- 
trol circuits. The switches are caused 
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to rotate by friction when a magnet is 
energized. Rotation of each switch con- 
tinues until it closes on its stationary 
contact post. From that time on it slips 
between its driving disks. When the 
magnet is released, the pressure is re- 
moved from the disks, and the switches 
drop back to the normal rest position, 
ready to start the next cycle. 


& 
Heavy-Duty Manometers 


WO recently developed manometers 

for indicating flow have been an- 
nounced by Morey & Jones, Ltd., 922 
South Hemlock St., Los Angeles, Calif. 
One is known as the “Hi-Pressure” 
type, and in the standard design, is suit- 
able for working 


pressures up to 
about 400 Ib. per 
square inch. 


Slightly modified, 
this manometer is 


available fer 
pressures up to 
2,500 Ib. This is 


of the two-glass- 
leg type and is 
made with scales 
6, 12, or 18 in. in 
length. The sec- 
ond manometer, 
known as Series 
D, is built en- 
tirely of steel. 
Flow is indicated 
by the mercury 
level in the single 
glass leg. This 











: type is intended 

ee — Flow for pressures up 
— to 2,000 Ib. per 
square inch. An integral equalizing 


valve makes possible checking of the 
zero point at any time. 


*, 
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Inhibitor for Pickling 


REVENTION of overpickling and 

curtailment of metal loss are said 
to be possible through the use of a new 
pickling inhibitor which has recently 
been announced by the Grasselli Chem- 
ical Company, Cleveland, Ohio. The new 
material is supplied as a powder and is 
mixed with the acid in an amount not ex- 
ceeding 4 Ib. per 100 Ib. of concentrated 
H2SO.. It is supplied in two grades: 
oaming and non-foaming, which have 
imilar inhibiting characteristics but 
differ in that one grade produces a foam 
lanket which acts as a filter and con- 
enser for any gases or vapors that 
evelop. 

& 


Variable-Speed Slip Pump 


[,{OR PUMPING ceramic slips and 
« slurries of various sorts, the Patter- 
m Machine & Foundry Company, East 
|.iverpool, Ohio, has developed, over the 
course of time, a positive displacement 
imp which has now been further 
improved by the addition of a variable- 
eed transmission and a pressure-con- 


— 
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Variable Speed Pressure-Control Slip 
Pump 


trol mechanism. The pump consists of 
a pair of outside-packed plungers with 
rubber-ball valves in both suction and 
discharge chambers. Drive is through 
a transmission of the double-cone-pulley 
type, the speed of which is adjusted by 
the pressure-control mechanism. At 
pressures from zero to 25 lb. the pump 
operates at high speed. As the pressure 
tends to increase over 25 lb., the control 
reduces the speed so that the slip is de- 
livered to the filter press in accordance 
with the pressure requirements. As a 
result of this arrangement, the safety 
valve, which is provided as an additional 
precaution, has to operate rarely, if 
ever, to take care of excess pressure. 
The pump may be arranged to stop at a 
defimite pressure if desired. 

By virtue of this improvement, the 
manufacturer states that the discharge 
may be obtained under practically con- 
stant pressure, with a minimum of 
fluctuation. The result is said to be 
greatly decreased wear and tear on all 
pump parts, the production of better 


filter cake, and operation which is 
partially or completely automatic in 
character. 

& 


Portable Stroboscope 


LOW-MOTION observation of high- 

speed rotating equipment, such as 
centrifuges, rayon spinning pots, cen- 
trifugal pumps, and other equipment, is 
possible with a small portable strobo- 
scope known as the Ashdown Rotoscope. 
This is an English product distributed 
in this country by Livingston & South- 
ard, Inc., 17 Battery Place, New York. 
In this device a _ clockwork-driven 
shutter rotates at a speed under control 
of the operator. The operator observes 
any object moving with periodic mo- 
tion through the shutter, adjusting the 
speed until the shutter and the moving 
object are in synchronism or approxi- 
mately so. By this means, the speed 
of the object may be determined with- 
out direct contact, or the performance 
of the object may be observed while 
apparently moving at slow speed. The 
device may also be used for observing 
vibration or other cyclic movements 
other than rotation. 
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New Welding Procedure 


INDE Air Products Company, 30 
East 42d St., New York, has an- 
nounced a new method of oxyacetylene 
welding, known as the Lindeweld 
process. The new process has been used 
with success, according to the Linde 
company, in the field of overland pipe- 
line construction, where its speed and 
economy have been found desirable. In 
this type of work, it is said to have 
resulted in savings of from 30 to 60 per 
cent of the time required by methods 
previously employed. 

Essentially, the new method consists 
in the use of a new welding rod known 
as “Oxweld No. 24 Lindeweld Process 
Welding Rod,” and in the application of 
a new technique of blowpipe manipula- 
tion, said to be easily learned. One re- 
sult, in addition to the advantages 
already cited, it is declared, is a con- 
sistent improvement in tensile strength 
of the joints so produced. 


2 
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Ball-Bearing Lifter 


BA BEARINGS are being used 
in an entire new line of lifting 
machines manufactured by the Economy 
Engineering Company, 2653 West Van 
Buren St., Chicago, Ill. The line in- 
cludes both hand- and power-operated, 
plain and telescopic machines, and is 
said to embody an increase of 25 per 
cent in mechanical efficiency, due to the 
anti-friction design. Ball bearings are 
used throughout the gearing and in the 
sheave and platform frame wheels. On 
telescoping lifters, the sliding frame 
wheels also are equipped with ball bear- 
ings. Friction is further reduced by the 


Telescoping 
Electric 
Lifter 
Equipped 
With Ball 
Bearings 





use of recently designed flangeless guide 
wheels which support the platform and 
telescoping frame. 

In the hand-operated machines, a 25- 
lb. cranking pressure is all that is re- 
quired to lift the rated load. In the 
electric models, use of ball bearings has 
permitted greater speed. The latter are 
equipped with high-torque motors of } 
to 3 hp. or more, depending on the speed 
of operation needed. Automatic limit 
stops prevent over-travel. 
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Label Service for Motors 


NDERWRITERS'’ Laboratories, 

207 E. Ohio St., Chicago, IIL, an- 
nounce the establishment of a new label 
service for motors intended for haz- 
ardous locations. The Laboratories have 
previously listed approved motors, but 
the new service is intended to simplify 
the field identification of listed motors. 
Under the new arrangement, each listed 
motor will bear a metal label indicating 
whether the equipment is suitable for 
Class I or Class II hazards, and also 
for what sub-type of hazard it is suit- 
able. For Class I (gaseous) hazards, a 
Class I, Group A motor is suitable also 
for the lower groups, B, C and D. 
On the other hand, Class II motors 
(flammable dusts) are suitable only for 
the group specified 





M anufacturers 
Latest Publications 





Air-Conditioning. bk. F. Sturtevant Co., 
Hyde Park, Boston, Mass.—Bulletin 378— 
6-page folder dealing with a new air wash- 
ing and conditioning unit, known as the 
‘Filticooler.” 

Bulldings. Cleveland Electric Tramrail 
Division, Cleveland Crane & Engineering 
Co., Wickliffe, Ohio.—Folder describing a 
permanently installed ‘“‘Tramrail’” system 
for window cleaning in factories and other 
buildings. 

Castings. Niagara Falls Smelting & 
Refining Corp., 2204 Elmwood Ave., Buf- 
falo, N. Y.—*‘Better Castings,” new house 
organ devoted to non-ferrous and non- 
ferrous alloy castings. 

Causticizing. Mount Chemical Equipment 
Co., Peoples National Bank Blidg., Lynch- 
burg, Va.—4-page folder briefly describing 
the Mount semi-continuous system of caus- 
ticizing. 

Chemicals. Eastman Kodak Co., Roch- 
ester, Y.—List No. 22—100-page Jan- 
uary, 1931, price list, listing many synthetic 
organic chemicals offered by this company. 


Chemicals. Neville Chemical Co., Dia- 
mond Bank Building, Pittsburgh, Pa.— 
Neville Chemical Handbook, loose-leaf 


booklet of 72 pages dealing with resins for 
general and varnish uses, solvents, and 
miscellaneous coal byproducts produced by 
this company 

Consultation. FE. Y. 
Corp., 152 West 42d St., New York—Bulle- 
tin 17—-24-page booklet dealing with the 
consulting services offered by this com- 
pany. Lists clients and describes the scope 
of the engineering services offered. 

Control. The Foxboro Company, Fox- 
boro, Mass.—Bulletin 170—40 pages dealing 
with automatic flow controllers, also in- 
cluding ratio flow control, liquid level con- 
trol, and flow control under high pressures ; 
well illustrated. 

Coolers. Niagara Blower Co., 95 Liberty 
St.. New York.—Bulletin 16—Description 
and much technical data on fan coolers, 
disk fan coolers, and standard cooling sur- 
face sections; 21 pages plus psychrometric 
chart insert. 

Cooling. York Ice Machinery Co., York, 
Pa.—Bulletin 30163—S8 pages on automatic 
water-cooling units for process use. 

Prying Agents. J. T. Baker Chemical 
Co., Phillipsburg, N. J.—Survey and bibli- 
ography on the properties, uses, and theory 
of drying agents: 22 pages. 

Electrical Equipment. Century Electric 
Co., St. Louis, Mo.—Data sheets on type 
SCN, type DSCH, and type SCH across-the- 
line-starting, squirrel-cage, induction poly- 
phase motors 

Electrical Equipment. Crouse-Hinds Co., 
Svracuse, N. Y¥Y.—Bulletin 2213-—-8 pages on 
safety cireuits for electrical equipment. 

Electrical Eqtnipment. General Electric 
Co., Sehenectadyv. N. Y.—Publications as 
follows: GEA-132, phase protective panels; 
GRA-311A, thermostat for ac. and dc. 
circuits: GEA- 703A. station oil circuit 

GEA- outdoor switch 
GEA G20A. ~ vertical waterwheel- 
driven generators: GRA-S831A manually 

rated fleld switches: GFA-9°95SR. oil cir 


Sayer Engineering 


cuit breakers ; 
GEA-10118, 
steam 
switchboards ; 
switchboard 

mechanical-drive turbines ; 


GEA-9T0L, Type PQ relays; 
steam turbines; GHA-1US0A, 
turbines; GEA-1128A, _ steel-panel 
GEA-1133A, rectangular 
instruments ; GHA-1i40A, 
GEA-1165, out- 
uwoor oil circuit breakers; GEA-1266A, 
photoelectric relay; GEA-1276, fractional- 
norsepower motors; GEA-I1311A, electric 
brazing equipment; GEA-1336, general- 
purpose, squirrel-cage induction motors; 
GEA-1337, small synchronous condensers ; 
GEA-1341, fan-cooled induction motors; 
GEA-1351, automatic tank and pipe welder. 
Electrical Equipment. Roller-Smith ee 
233 Broadway, New York—Supplement 
Bulletin 100—Describes a newly an 


d.-c. volt-ohmmeter covering the range to 
600 volts and 100,000 ohms. 
Electrical equipment. Westinghouse 


Electric & Mfg. Co., East Pittsburgh, Pa.— 
Publications as follows: Circular 1835-A, 
turbine-generator units; Leaflet 20439, in- 
duction motors for power plant auxiliaries ; 
Leaflet 20477, dual-drive exciter sets; 


Leaflet 20512, Type A _ recording instru- 
ments. 
Equipment. The Galigher Co., 228 South 


West Temple St., Salt Lake City, Utah— 
Describes automatic sampling and reagent 
feeding equipment for use in the process 
and metallurgical industries; 15 pages. 
Equipment. Groen Mfg. Co., 4533 Arm- 
itage Ave., Chicago, IUl.—Folder illustrates 
range of equipment fabricated by this 
company. 
Equipment. 
Mfg. Co., East 
tions as follows: 
ejectors for 
two-stage 


Westinghouse Electric & 
Pittsburgh, Pa.—Publica- 
D.M.F. 5299, steam jet air 
vacuum processes; L-20426, 
condensate pumps;  L-20447, 
single-stage condensate pumps; MN-1296, 
electric bell-type nitriding furnaces. 

Filtration. Goslin-Birmingham Mfg. Co., 
Vallez Filter Division, Harvey, Ill.—Bul- 
letin 4a—4-page pamphlet discussing con- 
tact filtration of petroleum products, using 
the Vallez rotary-leaf filter. 

Filtration. Oliver United Filters, Inc., 33 
West 42d St., New York—Bulletin 302—14 
pages on accessories for filtration, including 
centrifugal pumps, acid pumps, vacuum 
pumps, air compressors, vacuum receivers, 
regulating valves, strainers, filter cloths, 
etc. 

Furnaces. W. S. Rockwell Co., 50 Church 

t., New York—Catalog 309—New six-page 
folder describing continuous heat-treating 
furnaces, pusher type. 

Furniture. Angle Steel Stool Co., Plain- 
well, Mich.—Catalog M-S.—32 pages on 
steel equipment for factory, shop, and office 
use. 

Gas Producers. The Wellman Engineer- 
ing Co., Cleveland, Ohio.—Bulletin 92—20- 
page book describing and giving data on 
the Wellman mechanical gas producer. 

Heating. Minneapolis-Honeywell Regu- 
lator Co., Minneapolis, Minn.—24-page bul- 
letin describing control systems for unit 
heater and sectional heating installations. 

Lighting. The Palo Co., 153 West 23d 
St., New York.—4-page folder dealing with 
equipment for producing artificial daylight 
in — plant and laboratory. 

Lime Equipment. Arnold & Weigel, 
Woodville, Ohio.—Catalog 10—20-page il- 
lustrated ‘catalog describing equipment for 
lime plants, including kilns and accessories, 
coal feeders and hydrators; describes the 
company’s experimental lime plant. 

Liquid Level. J. H. Bunnell & Co., 215 
Fulton St., New York.—12-page booklet 
describing the recently developed Mac- 
Creedy remote-indicating fluid-level gage. 

Materials Handling. Allen - Sherman- 
Hoff Co., Philadelphia, Pa.—Catalogs 1130 
and 1230—39 and 23 pages, respectively, 
the first dealing with the advantages and 
the second with the applications of the 
“Hydrojet” method of conveying and dis- 
posing of ashes. 

Materials Handling. Brookville Loco- 
motive Co., Brookville, Pa.—Bulletin B-27 
—-12 pages on industrial gasoline-powered 
locomotives up to 12 tons capacity. 

Materials Handling. Crescent Truck Com- 
pany, Lebanon, Pa.—Folder dealing with 
the two most recently developed power lift 
trucks made by this company. 

Materials Handling. Link-Belt Co., 910 
South MichiganeAve., Chicago, Ill._—Folder 
1256—6-page folder describing in some de- 
tail the company’s 1931 model of its “Griz- 
ziv"” loader for handling coke, crushed 
stone and similar materials 

Nozzles. Taylor Forge & Pipe Works, 
P.O. Box 485, Chieago, Ill.—Catalog 30-7— 
New 32-page catalog describing seamless 
forged-steel boiler nozzles for use on 
boilers, tanks, shells, and pressure vessels 
Gives dimensions and sizes on nozzles from 
14 to 24 in. and 159 to 909 Ib. pressure. 

Pipe Bending. Wallace Supplies Mfg. Co., 
18190 Diversev Parkway. Chicago, Tll.— 
Bulletin 36—%32 pages on hand- and power- 
operated pipe-bending equipment and ac- 


cessories 
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Pipe Lines. A. O. Smith Corporation, 
Milwaukee, Wis.—Bulletin 510—os2 pages 
giving the results of a very searching en- 
gineering analysis of the factors affecting 
minimum costs of gas pipe lines. Includes 
many useful curves for determining these 
factors. Also describes the application of 
“Smithwelding” to pipe lines in the field. 
Includes engineering data on pipe made by 
this company. 

Power Generation. Troy Engine & Ma- 
chine Co., Troy, Pa.—Bulletins 304 and 602 
—Deal respectively with vertical steam en- 
gines, single- and twin-cylinder types; and 
with direct- and alternating-current gener- 
ators of bracket and engine types. 

Power Transmission. The Link-Belt Co., 
910 South Michigan Ave., Chicago, Ill.— 

3ooklet 1267—24 pages on specifications of 
sprocket wheels stocked by this company 
and its subsidiary, H. W. Caldwell & 
Son Co. 

Process Steam. Schutte & Koerting Co., 
Philadelphia, Pa.—Bulietin 8-K—28 pages 
on protecting valves for use in extraction 
lines from bleeder turbines. 

Pumping. Barrett, Haentjens & Co., 
Hazelton, briefly describing 
application and control of automatic pump- 
ing systems. 

Pumps. Chicago Pump Co., 2336 Wolf- 
ram St., Chicago, Ill—Bulletin 128—28- 
page catalog with capacities and specifica- 
tions on non-clogging centrifugal pumps. 

Pumps. Worthington Pump & Machinery 
Corp., Harrison, N. J.—Publications as 
follows: D-423-S4, power pumps, vertical 
triplex single-acting type; D-450-B1A, deep 
well pumps; D-711-S5, power vacuum 
pumps; S-550-B2, gas engines, horizontal, 
4-cycle, double-acting; W-318-S2, centrif- 
ugal pumps, two-stage; W-318-S7, centrif- 
ugal pumps, two stage: W-320-S1, cen- 
trifugal fire pumps. 

Pyrometers. Brown Instrument Co., 
Philadelphia, Pa.—Bulletin 8, second edi- 
tion—Describes two thermocouples devel- 
oped for determining temperature in molten 
brass and bronze, and aluminum. Also 
folder showing the application of pyrom- 
eters and automatic control instruments to 
the regulation of temperature in 30 dif- 
ferent makes of heat-treating furnace 

Refractories. A. C. Green Fire Brick Co., 
Mexico, Mo.—Booklet of 20 pages describ- 
ing and giving the results of tests on a new 
firebrick made by this company and mar 
keted under the name of “Mexko.” 

Refractories. U Bureau of Mines, 
Pittsburgh, Pa.—Motion Picture Subject 
No. 97—3-reel film available at free rental 
from the Bureau, dealing with the “Story 
of Fireclay Refractories,” produced by the 
Bureau in co-operation with the Laclede 
Christy Clay Products Co., St. Louis, Mo 
Available in both 35- and 16-mm. sizes 

Resins. The Bakelite Corn... 247 Park 
Ave., New York.—32-page booklet dealing 
with three recently develoned varieties of 
Bakelite synthetic resin which are suitable 
for use in the manufacture of air-drying 
finishes such as varnishes and resistant 
coatings. 

Roofing. H. H. Robertson Co., Pitts- 
burgh, Pa.—Folder describing “V-Beam” 
sheets of protected metal for roofing; de- 
scribes their use in the Goodyear-Zeppelin 
hangar at Akron. 

Safety. Metropolitan Life Insurance Co., 
Policyholders’ Service Bureau, 1 Madison 
Ave., New York.—‘“Industrial Safety No 
10”—Discusses the application of industrial 
safety principles to small organizations; 
16 pages. 





Speed Reducers. Foote Bros. Gear & 
Machine Co., 111 North Canal St., Chicago, 


1ll.—Data book and catalog describing and 
illustrating this company’s line of “Hy- 
grade” worm-gear speed reducers: includes 
data, formulas, illustrations, and other in- 
formation: 80 pages. 

Speed Reducers. PD. O. James Mfg. Co. 
1120 West Monroe St.. Chicago, Tll.—Cata- 
log 135—32-page booklet describing, illus- 
trating, and giving specifications on smal! 
heavy-duty worm-gear speed reducers. 

Stoneware. U. S. Stoneware Co., Akron 
Ohio.—X-Rav Bulletin 304—8 pages on 
acidproof sinks and tanks of various kinds 


and sizes. 
Stroboscopes. Robert Donner, 423 M. & 
T. RBidg., Buffalo, N. Y.—4-page folder 


describing and giving applications for 4 
new light-weight portable stroboscope and 
tachometer, known as the “Tackiscone.” 

Valves. Yarnall-Waring Co., Chestnut 
Hill, Philadelphia, Pa—40-page cataloc 
and price list with engineering data, illus 
trations, and operating instructions i 
regard to the seatless and double-tighte: 
ing valves made by this company. 

Vanadium. Vanadium Corporation of 
America, 120 Broadway. New York.—vVol!l 
2. No. 1—“Vancoram Review,” 41 pages 
discussing tool steels and vanadium cata 
Ivsts, and giving abstracts of neriodical and 
ratent literature, togzether with reference 
on vanadium and vanadium compounds 


4 








THE PLANT 
NOTEBOOK 


Ingenious Reels Simplify 
Sugar-Bag Emptying 


- THE REFINERY of the Penn- 
sylvania Sugar Company, at Phila- 
delphia, some of the features of which 
are described on page 87 of this issue, a 
novel and very efficient device is used in 
emptying the bags of raw sugar after 
they have been weighed and sampled at 
the wharf. In the article referred to, it 
is shown how sugar bags are deposited 
on a feeder conveyor which drops them 
on the main bag conveyor. This latter 
consists of a 400-ft. run of 60-in. belt, 
which handles the bags at the rate of 
100 ft. per minute up a 15-deg. incline 
to the second floor above the bulk stor- 
age bin. Here there is a horizontal 
section of belt where the bags are opened 
and attached to a device that empties 
them as the belt dips sharply at its end. 

Two views below show clearly how 
this emptying is accomplished. Work- 
men stationed on the walkway beside 
the moving belt cut the strings used to 
sew the ends of the bags, and attach to 
the closed ends the hooks shown 
suspended by reels from the overhead 
trolley conveyor. Any sugar that dis- 


Above: 
by Any Competent Mechanic 


Right: 
the Empty Bags 





Below: 
and Attached to the Bag Hooks 


Details of Reel Construction Show It Can Be Made Easily 
Bags Discharging as the Conveyor Dips; 


This Shows the Raw Sugar Conveyor Where Bags Are Opened 
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charges falls into the bulk storage bin 
below. Meanwhile the belt continues to 
advance, dragging the trolley conveyor 
with it. When a bag reaches the dip 
at the end of the conveyor, the reel is 
unwound to its extreme and the bag is 


9 yi ‘Hook 










Note How Reels Lift 
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suspended with its opening downward. 
The sugar immediately drops onto the 
belt and thence through a grating to the 
bin. When most of the sugar has been 
discharged, the reel winds up rapidly, 
shaking the bag in the process and thus 
removing any sugar clinging to the 
burlap. Empty bags continue their cir- 
cuit of the trolley conveyor and are re 
moved on the opposite side. 

The heart of this ingenious system 
is the reel which supports the bag hook. 
As developed by the company it is made 
substantially as shown in the sketch. 
A drum mounted in a hanger made of 
steel plate contains a clock spring 
which serves to keep the chain wound 
on the reel. The strength of the spring 
is sufficient to support an empty bag, 
which is, therefore, lifted at:d shaken as 
soon as it has been emptied. The reel 
is easily contructed and there is very 
little about it that can get out of order. 


Correction—It has been pointed out 
to the editors by Mr. D. S. Davis that 
a decimal point was misplaced in the 
Zeisberg equation used with Mr. Davis’ 
nomograph in the December issue of 
Chem. & Met. In the equation, for 
4.557 read 4,557. 
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Varied Exhibits for 
Chemical Show 


URING the week of May 4 to 9 in- 
clusive, the Thirteenth Exposition 
of Chemical Industries will be held at 
the Grand Central Palace, New York. 
It has already been announced that 
the student’s course upon the funda- 
mentals of chemistry and chemical engi- 
neering will again be instituted under 
the chairmanship of Prof. W. T. Read, 
dean of chemistry at Rutgers Univer- 
sity, who is a member of the exposition 
advisory committee. 

The exposition will include three 
floors with about 450 exhibits devoted 
to the raw materials suitable for the 
manufacture of chemicals and chemical 
products, various other technical prod- 
ucts used in the arts and industries, 
apparatus and equipment, machinery, 
and the finished products of the chemi- 
cal industries, 

The machinery and apparatus will 
vary from laboratory equipment, sup- 
plies, and instruments through instru- 
ments of precision for recording tem- 


perature, pressure, volume, flow, and 
the many other factors which are 
brought under control in_ industrial 


operations, through the apparatus and 
equipment in large-scale operations, and 
in many cases whole processes will be 
shown in operation, 

Fundamental operations utilized in 
the chemical industries will be shown 
in the demonstrations, including disin- 
tegration, crushing, grinding, grading, 
mechanical separation, including filtra- 
tion, classification, settling, thickening, 
evaporation, distillation, drying, weigh- 
ing, measuring, mechanical handling of 
materials, conveying, the demonstration 
of materials of construction, and in this 
the chemical industries are constantly 
seeking materials for permanence to re- 
sist corrosion and destruction by the 
materials used in reactions conducted 
in the industries. The products dis- 
played will include ceramic materials, 
glassware, metals, alloys, plastics, wood, 
fibers, fabrics, and a long list of mate- 
rials developed for many special pur- 
poses, 

There will be special sections in the 
exposition devoted to the showing of 
the raw materials from our Southern 
States, a section for the natural re- 


sources of Canada and its various prov- 
inces, a section for laboratory supplies 
and equipment, another for materials 
handling, and still another for a con- 
tainer section which will demonstrate 
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the numerous types of containers suit- 
able for various chemicals and chemical 
products, apparatus for filling, weigh- 
ing, measuring, sealing, labeling, pack- 
aging, and handling the finished pack- 
ages, and a wide variety of materials 
and equipment used throughout the 94 
industries which the exposition serves. 
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Business Men Sponsor 
Coal Conference 


=. of prominent American men 
of affairs will assist in the organiza- 
tion of the third International Confer- 
ence on Bituminous Coal to be held next 
November at the Carnegie Institute of 
Technology, in Pittsburgh, according to 
an announcement from that institution. 

Invitations were issued to a group of 
business men by Dr. Thomas S. Baker, 
president of the Carnegie Institute of 
Technology and organizer of the meet- 
ing, asking them to serve in an advisory 
capacity to the conference. The foilow- 
ing men accepted his invitation to serve 
as members of an advisory board to this 
third meeting on coal: 

James A. Farrell, president of the 
United States Steel Corporation; John 
Hays Hammond, prominent mining en- 
gineer; Samuel Insull, public utilities 
magnate; Dr. Frank B. Jewett, presi- 
dent of the Bell Telephone Laboratories, 
Inc.; A. W. Mellon, Secretary of the 
U. S. Treasury; F. A. Merrick, presi- 
dent of the Westinghouse Electric & 
Manufacturing Company; Auguste G. 
Pratt, president of the Babcock & Wil- 
cox Company; H. B. Rust, president of 
the Koppers Company; Matthew S. 
Sloan, president of the New York Edi- 
son Company; Gerard Swope, president 
of the General Electric Company; and 
Walter C. Teagle, president of the 
Standard Oil Company of New Jersey. 

This group of men is connected with 
industries either directly or indirectly 
concerned with coal and its byproducts. 
Seven members of the board for the 
third meeting served in a _ similar 
capacity at the second meeting, in 1928. 

The program for the meeting, accord- 
ing to a preliminary announcement, will 
include papers on the carbonization, 
liquefaction, and gasification of coal ; by- 
products ; the mechanism of combustion ; 
cleaning of coal and its preparation 
for the market; pulverized fuel; power 
plants; and domestic heating. Em- 
phasis will be placed on the economics 
of the new processes discussed. 


yon 


Joker in Sugar Import 
Customs Tariffs 


EREMPTORY action by Congress 

or the courts is required to prevent 
the loss of nearly one-fifth of the 
country’s customs revenue. One hun- 
dred miilion dollars that raw sugar con- 
tributes annually to the total of $550,- 
000,000 collected on imports of dutiable 
merchandise may dwindle to $2,200,000 
unless the new tariff act is corrected. 

It is the importation of sugar in liquid 
form that has placed the government’s 
revenue in the greatest jeopardy in the 
history of the tariff. Cuban raw sugar 
pays a duty of 2c. per pound. Mixtures 
of sugar and water testing from 50 to 75 
per cent sucrose are dutiable at a rate 
of 1.7125c. a pound plus 0.375c. for each 
additional per cent. But no provision 
was made for mixtures testing 50 per 
cent and under. 

The result was that before the Treas- 
ury Department could issue a_ tem- 
porary restraining order arbitrarily 
holding that this liquid sugar is subject 
to the same duty as if it tested over 50 
per cent, several cargoes were rushed 
from Cuba to Eastern ports, although 
previously nobody had ever dreamed 
that the importation of sugar in such a 
diluted form is commercially practicable. 
Liquid sugar inverts rapidly into 
dextrose and levulose, and cannot be 
converted back to sucrose; it ferments 
quickly, particularly in the warm tem- 
peratures of the subtropics. One tanker 
put into Philadelphia with the sugar 
foaming from the hatches, and the proc- 
ess of converting it into alcohol was 
completed in a waterfront distillery. 


° 
Alpha Chi Sigma Meetings 


INNERS and meetings of the New 

York Professional Group of Alpha 
Chi Sigma are held at the Prince George 
Hotel, 14 East 28th St., New York on 
the first Wednesday of the month. Res- 
ervations should be sent to Dr. E. R. 
Hanson, 230 Grove St., Bloomfield, N. J. 
The activities are purely social with 
talks by chemists on non-chemical sub- 
jects. The speakers for the coming 
meetings are: March 4, Dr. L. V. Red- 
man, director of research, Bakelite Cor- 
poration; April 1, William H. F. 
Lamont, professor of English, Rutgers 
University; May 6, speaker to be an- 
nounced. All members of the fraternity 
attending the Thirteenth Exposition of 
Chemical Industries are especially in- 
vited to this meeting. 
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Dubbs Cracking Process 
Under New Control 


;ARLY in January announcement 
was made to the effect that the 
Universal Oil Products Company had 
been sold to a newly formed corporation, 
the United Gasoline Company. In 
round figures, twenty-five million dollars 
was involved in the transaction. 

Controlling interest in the new com- 
pany is owned by the Shell Union Oil 
Company and the Standard Oil Com- 
pany of California, the remainder being 
held by the former stockholders of Uni- 
versal Oil Products Company. 

One of the conditions upon which the 
deal was predicated was that Hiram J. 
Halle, president of Universal, remain in 
charge, as he has been for the last 15 
years. Mr. Halle was made president 
of the United Gasoline Company, and 
also remains as president of the Univer- 
sal Oil Products Company. 

The sale means the passing of the 
Dubbs cracking process to new interests 
and is of importance to refiners by clear- 
ing the cracking patent situation and 
bringing to an end extended litigation 
over infringements of the process. 

Universal Oil Products Company, 
prior to the consummation of the sale 
of its stock, collected $30,000,000 in 
royalties during the years 1923 through 
1930. 

The Standard of California and the 
Shell Union are the two largest licensees 
of the Dubbs process and their current 
royalty payments are very large. By 
the purchase of paid-up royalty con- 
tracts incident to the purchase of 
Universal Oil Products Company stock, 
they are relieved from further current 
royalty payments. 
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Pacific Coast Fertilizer 
Plant in Operation 


HE Agricultural Potassium-Phos- 

phate Company of California, Ltd., 
in the latter part of last year began the 
manufacture of fertilizer at its San 
Pedro (Calif.) plant with orders on 
hand for 17,000 tons, according to A. L. 
Kreiss, president. The company is util- 
izing the former Trona plant. This 
season’s output is expected to fill present 
order requirements and booking have 
been made, according to Mr. Kreiss, for 
a part of next year’s output, which is 
expected to reach the plant capacity of 
40,000 tons. 

Materials from Italy and Idaho have 
heen received at the plant to be treated, 
ground, and sacked for shipment. The 
company has its own phosphate rock 
mines at Paris, Idaho, and has received 
potash from Italy. Potash also is to be 
brought in from Trona, Calif., and Las 
Vegas, Nev. 

“Forty-five hundred tons of this sea- 
son’s output will go to local orchards,” 
Mr. Kreiss said. “Two thousand’ tons 
will be shipped to China, 1,400 tons to 
the Philippines, 4,500 tons to Louisiana, 
ind the balance will be shipped to 
‘acific Coast points. The product is an 





odorless, calcinated, and ground product 
comprising 20 per cent potassium and 
the rest phosphate, and is immediately 
available as fertilizer for fruit orchards, 
rice, sugar, and the like.” 
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Gas Manufacturers 
Elect Officers 


T ITS eighteenth annual meeting, 

held in New York on Jan. 19, the 
Compressed Gas Manufacturers’ Asso- 
ciation heard the reading of papers deal- 
ing with severdl of the newer phases 
of the industry. W. H. Ludington spoke 
on some of the mechanical applications 
of compressed gases, particularly cut- 
ting and welding in machinery fabrica- 
tion. Economic phases of byproduct 
carbon dioxide, as concerns solid carbon 
dioxide production, formed the subject 
of a paper by C. L. Jones. Newer appli- 
cations of ammonia, particularly as a 
source of hydrogen and nitrogen, were 
treated by M. H. Merriss. A. L. Barach 
discussed therapeutic uses of oxygen; 
and R. D. Hall, employment of com- 
pressed gases in manufacturing vacuum 
devices. 

Officers of the association were elected 
as follows: E. C. Turner, president 
(Air Reduction Company); J. A. 
Dixon, first vice-president (Pintsch 
Compressing Company); J. A. Kienle, 
second vice-president (Mathieson Alkali 
Works); and F. R. Fetherston, secre- 
tary and treasurer (Compressed Gas 
Manufacturers’ Association ). 





First Specimen of Distilled Chromium 


Dr. G. K. Burgess, director of the U. S. 
Bureau of Standards, examines the world’s 
first specimen of distilled chromium, in the 
hand of L. W. Chubb, director of the 
Westinghouse Research Laboratories at 
East Pittsburgh, Pa. It was distilled in a 
high vacuum, one-ten thousandth of a mil- 
limeter, at a temperature about 20 times 
that of boiling water. 
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Chemical Engineering in 
Michigan Summer Course 


HE annual summer school spon- 

sored by the Society for the Pro- 
motion of Engineering Education for 
teachers of engineering is to be held 
at the University of Michigan from 
June 23 to July 11, 1931. 

Although the detailed program is not 
yet available, it is expected that a large 
and able staff of national experts will 
act as lecturers and leaders of discus- 
sions on their specialties. The program 
will consist essentially of three groups 
of lectures or courses, The first group 
will cover the present status of the 
theory of the unit operations. The 
second group will consist of a series 
of lectures and discussions on recent 
developments in the technology of the 
chemical industries. The third group 
of meetings is to be devoted to the study 
of laboratory methods. 

Detailed programs and prospectus 
may be shortly obtained from H. P. 
Hammond, director of Summer Schools, 
S.P.E.E., 99 Livingston St., Brooklyn, 
N. Y., or Prof. A. H. White, depart- 
ment of chemical engineering, Univer- 
sity of Michigan, Ann Arbor, Mich. 
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Wood Chemical Institute 
Annual Meeting 


NNUAL meeting of the Wood 
Chemical Institute was held in New 
York, Feb. 5. A large part of the meet- 
ing was devoted to discussions on the use 
of methanol as an anti-freeze agent and 
to the elimination of methanol as a dena- 
turant for alcohol. Favorable action 
was taken on a proposal to support any 
federal legislation to regulate the sale of 
methanol as an anti-freeze. It was also 
agreed that opposition should be offered 
in the event that any state should at- 
tempt to legislate against the interests 
of methanol producers. 

Officers for the ensuing year were 
elected as follows: president, C. A. 
Saunders, Cadillac-Soo Lumber Com- 
pany, Sault Ste. Marie, Mich.; vice- 
president, George Truxall, Cleveland- 
Cliffs Iron Company, Cleveland; sec- 
retary-treasurer, J. A. McCormack, 
Union Charcoal & Chemical Company, 
Olean, N. Y.; executive secretary, 
George H. Brusie. 


Ox) 


Eastman Will Produce 
Rayon at Kingsport 


NNOUNCEMENT was _ recently 

made that the Tennessee Eastman 
Corporation, subsidiary of the Eastman 
Kodak Company, would enter into the 
manufacture of cellulose acetate yarn at 
Kingsport, Tenn. Plans are being pre- 
pared and it is expected that a contract 
will be let in March for the erection of 
a plant to cost more than $1,000,000. 
The plant will have a capacity of 2,500,- 
000 Ib. of rayon annually. It is expected 
that the first unit of the plant will be 
in operation about Oct. 1. 
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NEWS FROM WASHINGTON 


By Paul Wooton 
Washington Correspondent of Chem. & Met. 


ETHANOL’S invasion of the 
M anti-freeze market continues to 

stir up agitation for some form 
of regulation of its distribution and sale. 
Advocates of such regulation apparently 
have staked their hopes on a bill intro- 
duced Feb. 7 by Senator McKellar, of 
Tennessee, which would restrict to 10 
per cent the methanol content of anti- 
freeze preparations shipped in interstate 
commerce. The bill would also require 
that such compounds or mixtures shall 
be distinctively colored, so that by their 
appearance they may not be confused 
with potable alcohol and that they shall 
contain some substance recommended by 


the U. S. Public Health Service that 
will induce vomiting of drunk. All 
containers of less than tank-car lots, 


with the exception of the automobile 
radiator itself, would have to bear the 
poison label with the skull and cross- 
bones symbol. 

The bill also would make it unlawful 
for any filling station or other retail 
distributor to distribute any anti-freeze 
mixtures or compounds containing more 
than 10 per cent of methanol or/and 
ethyl alcohol, in less than 50-gal. drum 
lots, unless before delivery is made, a 
record is made for inspection by the 
Public Health Service of the date of 
sale, the name and address of the person 
to whom sold, the quantity of the par- 
ticular compound delivered, the purpose 
for which it is to be used, and the name 
of the person making the sale. An 
exception is made when the anti-freeze 
mixture is placed in an automobile 
radiator by the vendor at the time and 
place of sale and when it is apparent 
that the mixture is intended for use 
only as an anti-freeze. Violations of 
the provisions of the bill would be a 
misdemeanor punishable by a fine of 
not more than $500. 


ECAUSE Louisiana is a large in- 

dustrial ethyl-alcohol-producing state 
Senator Broussard has directed bitter 
criticism against the report recently 
made by the Bureau of Mines which 
states that an investigation made by 
Dr. R. R. Sayers, chief of the Health 
and Safety Branch, indicates no danger 
of poisoning from the reasonable use of 
methanol as an anti-freeze. Senator 
Broussard has introduced a resolution 
requesting the Secretary of Commerce 
to furnish information to the Senate 
regarding the agreement or correspond- 
ence between the Bureau of Mines and 
methanol manufacturers concerning the 
conception, financing, preparation, pub- 
lication, and circulation of this report. 
Secretary Lamont also would be di- 
rected to réport whether and how much 
money has been paid by methanol 
manufacturers to the Bureau of Mines 
or its personnel 
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The report issued by the Bureau 
stated on its face that the investigation 
was made under a co-operative agree- 
ment between the Bureau of Mines and 
the Carbide & Carbon Chemicals Corpo- 
ration, DuPont Ammonia Company, and 
the Commercial Solvents Corporation. 
No attempt has been made by the 
Bureau to conceal the fact that the 
investigation, still under way, is being 
made with the co-operation of the 
methanol producers. Dr. Sayers states 
that the Bureau received $10,000 from 
them to aid it in making the inquiry 
and he points out that the preliminary 
report recommends the precautions that 
should be taken with respect to the use 
of methanol as an anti-freeze. He ex- 
plains that although the present in- 
vestigation was inspired by an inter- 
departmental conference held at the 
Bureau of Prohibition last June to con- 
sider measures for safeguarding public 
health in the use of methanol as an 
anti-freeze, the Bureau has for years 
carried on an investigation of this prod- 
uct, its characteristics, and potential 
uses. Dr. Sayers says that one of the 
primary reasons for carrying on this 
research is his belief that methanol is 
the logical motor fuel of the future. 


HE new regulations governing the 
use of industrial alcohol are sched- 
uled to become effective March 1. In 
preparation for months, the provisions 
drawn up in a series of conferences with 
representatives of the alcohol using 
trades are now being subjected to final 
scrutiny by the Bureau of Prohibition 
in the Department of Justice. 
regulations under the dual control sys- 
tem are regarded by the representatives 
of the alcohol consuming industries as 
fairly satisfactory. They state that if 
the regulations in their final form are 
in harmony with the suggestions tenta- 
tively accepted by J. M. Doran, Com- 
missioner of Industrial Alcohol, they 
will not be so burdensome as to inter- 
fere with normal industrial operations. 
Ultramarine blue was included among 
the first group of commodities on which 
the reorganized Tariff Commission re- 
ported to the President, but no change 
in the duty on this particular product 
was recommended. Undertaken in re- 
sponse to a Senate resolution introduced 
by Senator Copeland, of New York, at 
the request of importers, the Commis- 
sion’s investigation reveals that the pres- 
ent duties equalize the differences in the 
British and domestic costs of production. 
The present rate is 3c. per pound on 
ultramarine valued at 10c. per pound or 
less, and 4c. per pound on the pigment 
valued at more than 10c. a pound. 
The Commission found that the total 
domestic cost of production of ultra- 
marine blue, including transportation 
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and other delivery costs to the metro- 
politan New York district, the principal 
market, is 12.35c. per pound for grades 
selling from 12 to l6c. per pound, and 
17.57c. per pound for grades selling at 


more than 17c. per pound. The corre- 
sponding foreign costs, according to the 
Commission, are 9.58c. per pound and 
13.49c. per pound and the differences 
between the domestic and foreign costs 
2.77c. per pound and 4c. per pound, 
respectively. 


ANUFACTURERS of chemical 
products are considerably dis- 
turbed by the introduction in Congress 
of a bill by Representative Wood which, 
by a provision in all patents hereafter 
issued, would enable the government to 
purchase or lease for its own use any 
products covered wholly or partly by 
such patents at a “reasonable” price 
fixed by a board consisting of one 
representative of the government agency 
desiring to use the product, a repre- 
sentative of the seller or lessor, and a 
representative appointed by the Secre- 
tary of Commerce. No royalty for the 
patent would be included in determining 
the price to be paid by the government. 
Failure or refusal to sell or lease the 
product at the fixed price would render 
the patent void if such failure or refusal 
is by the patentee or assignee or if by 
a licensee, a forfeiture of his right to 
manufacture, lease, or sell the article. 
The government would also be em- 
powered under the Wood bill to ap- 
propriate any patent for its own use 
in manufacturing, or to authorize any 
manufacturer to make for it any article 
covered by the patent. 

Regulations for the transportation of 
dangerous articles by freight have been 
amended by the Interstate Commerce 
Commission to permit the shipment in 
tank cars of dichlorodifluoromethane, 
the new refrigerant developed by Gen- 
eral Motors. The Commission previ- 
ously had authorized shipment in tank- 
car lots of anhydrous hydrofluoric acid 
from which the refrigerant is obtained. 


HE Treasury Department has re- 

ceived a petition, presumably from 
the National Association of Stearic Acid 
Manufacturers, for an order to prevent 
the dumping on the American market of 
stearic acid from Soviet Russia. Such 
an order would have the effect of 
placing an embargo on all imports 
offered on this market at a price lower 
than that prevailing in Russia. Customs 
records reveal an importation direct 
from Russia last year of 112,500 Ib., 
as compared to total imports, including 
red oil, of 7,359,000 Ib. Although the 
direct imports appear to be small, there 
is a possibility that the Russian product 
is reaching this market through Latvia, 
Germany, or other neighboring coun- 
tries. An anti-dumping order would not 
serve to bar entry of such trans-shipped 
acid unless the Treasury Department's 
investigators or the complaining Ameri- 
can manufacturers are able to establish 
that such shipments are of Russian 
origin. 
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British Dyestuffs Protected 
For Another Year 


Sir Harry McGowan Succeeds the 
Late Lord Melchett 


From Our London Correspondent 


HE technical and daily press, as 

usual, have given prominence to 

the annual reviews of the past 
year and to the pious hopes for the 
present year. The customary crop of 
speeches by prominent bankers at the 
annual meetings of their institutions is 
often more informative and stimulating, 
and there is a better chance of the les- 
sons being learned when industry is so 
largely in the hands of banking institu- 
tions. Certainly the banks are more 
agreed upon past and present difficulties 
and future trends, and they will rein- 
force powerfully the definite effort which 
is being made toward lower production 
costs, public and private economy, rea- 
sonable protection or safeguarding of 
industries, disinclination as regards 
price restriction schemes and a harder 
work with less play policy. Certain 
sections of industries, and particularly 
the chemical industry, are not as de- 
pressed as appears on the surface, and 
probably the crux of the whole matter 
will be the acceptance or otherwise of 
reduced wage rates. As regards fer- 
tilizers, the outlook is doubtful so long 
as world prices are below the cost of 
production by the arable farmer, who 
has been hard hit by the Russian dump- 
ing of wheat, and the like. 

The writer’s own recent visits to 
Europe indicate that countries like 
France, which have so far escaped seri- 
ous trouble, will, in their turn, become 
sufferers while others become earlier 
convalescents. 

It is always times of depression that 
give the opportunity for “get rich 
quick” swindles, and the prominence 
given to stocks of gold probably helped 
considerably the effort of Franz Tau- 
send, the gold maker of Munich. It has 
often been thought that anyone who 
succeeded in manufacturing gold cheaply 
was of the greatest possible danger to 
the community of nations and should be 
suppressed accordingly. In this case 
even professors and technical investi- 
gators were unable to give an unquali- 
fied refusal and accordingly the list of 
persons who provided Tausend with 
funds was formidable and impressive. 
Whether Tausend introduced some gold 
dust into the lead which was his raw 
material, or whether after all, minute 
quantities of gold were made during the 
experiments, may be elucidated at the 
trial. 


HE two outstanding events of the 
last two months have been the death 
of Lord Melchett, and the one year’s 
respite given after prolonged contro- 
Pn and vacillation to the dyestuffs in- 
dustry. 


Lord Melchett probably made 





fortunes for others rather than for him- 
self, and the value of his work probably 
will be fully realized only in years to 
come. His successor, Sir Harry Mc- 
Gowan, has been brought up in the 
Nobel tradition and his international 
outlook and charming personality will 
continue to smooth the difficult path that 
the vast chemical organizations of all 
countries must tread for the next few 
years. As regards the dyestuffs indus- 
try, it is doubtful whether this addi- 
tional year will suffice; the future will 
depend upon the political outlook. Even 
now a condition of settlement is a price 
basis for competitive dyestuffs, not 
higher than those fairly charged domes- 
tically by foreign competitors. Evi- 
dently, I.C.I. will have to work in future 
on reduced profit margins, for most de- 
partments, and signs are not wanting 
that staff and overhead will be adjusted 
accordingly. 

The international price agreement for 
nitrogen fertilizers and the unification 
of the Chilean nitrate interests, have 
still further stimulated the desire of the 
smaller user countries to install factories 
for their own requirements, and with 
lower prices it is only a matter of time 
before such additional production can 
be absorbed without serious detriment 
to the large producers. The experience 
of Billingham, though unfortunate, is 
not likely to be a matter for ultimate 
regret. The use of coke-oven gas as a 
source of hydrogen has shown marked 
expansion and P. Parrish, in the Chemi- 
cal Age of Dec. 27, gives interest- 
ing and revised figures in regard to the 
costs relative to other methods. On the 
other hand, two Continental plants 
which attempted to make hydrogen by 
cracking coke-oven gas by previously 
untried methods, are reported to be in 
difficulties both for this reason and in 
connection with the fertilizer-making 
end of these nitrogen plants. 


HE tenth annual report of the 

British Sulphate of Ammonia Fed- 
eration naturally makes interesting read- 
ing, and attention might also be drawn 
to the papers of P. Parrish on the use 
of anhydrite in ammonium sulphate 
manufacture, to which apparently very 
little attention has so far been paid in 
the United States. Even for the gas 
industry this method may have distinct 
possibilities. 

The annual report and the proceed- 
ings at the annual meeting of the 
British Cyanides Company, Ltd., are of 
more than usual interest. As previously 
mentioned in these notes, the company 
has had unfortunate experiences in the 
past, but with perseverance now appears 
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to be on the road to success in respect 
to its thio urea condensation products 
and molding powders, a license for 
which was obtained not long ago by the 


American Cyanamid Company. The 
fact that the company’s main patent in 
Austria has on appeal been granted is of 
outstanding importance because, owing 
to the existence of competitors in 
Austria, that patent was in the nature 
of a test case, and will have an im- 
portant bearing upon the substantiation 
of the grant of the corresponding pat- 
ents in other countries, apart from the 
warning it gives as regards infringe- 
ment. Moreover, the British Cyanides 
Company is largely interested in the 
Cotton Treating Syndicate which is de- 
veloping the new products of Dr. Lilien- 
feld, whose work in the production of 
a new type of rayon is well known. 

The production of magnesium metal 
appears to be increasing and the inter- 
national arrangements in regard to its 
manufacture are developing in an in- 
teresting way. The matter is of great 
importance to the aluminum industry, 
to which magnesium is likely to be a 
formidable future competitor. 

The medal of the Society of Chemical 
Industry awarded every two years will 
go very appropriately to Dr. Herbert 
Levinstein, on the occasion of the jubilee 
celebration to be held in London next 
July. Although primarily awarded to 
Dr. Levinstein for his outstanding work 
in the dyestuffs and kindred industries, 
he has undoubtedly left his mark upon 
the activities of the society during a 
very difficult period when it was show- 
ing signs of decadence. A_ certain 
modesty and a shrinking from limelight 
are among Dr. Levinstein’s attributes, 
and some time must elapse before the 
results of his efforts become generally 
known. Certain recent improvements 
in the “get-up” of the Journal, the ar- 
rangements for the jubilee meeting, and 
the increased tendency of technical 
societies to get together, are visible 
signs of Dr. Levinstein’s influence and 
personality. 


ETHODS of chromium plating 

referred to in these notes last year 
have now proved highly successful at 
the works of one of the leading auto- 
mobile manufacturers and will shortly 
be adopted elsewhere. The chief results 
obtained were a reduction in time for 
the deposition of both the nickel and the 
chromium, and the perfect adherence of 
the former. One of the troubles of the 
car owner prior to the advent of chro- 
mium plating was the difficulty of reno- 
vating the nickel plating without dis- 
mantling radiator, windshield, etc., for 
treatment at the plating works. In- 
ventors both in this country and in 
France have been busy for the last few 
years and the result has been the intro- 
duction of a portable electro-plating out- 
fit for use by garages, the deposit being 
applied through a porous tool, fed with 
solution from a rubber bulb, and deriv- 
ing the necessary plating current either 
from an accumulator or, in the more 
elaborate outfits, from a valve or other 
rectifier as used in radio sets. 
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Hydro-carbons Engage Wide 


Attention in Germany 


American Interests Represented in Development 
Of Petroleum Industry 


From Our Berlin Correspondent 


HE ECONOMIC situation of the 

German chemical industry remains 
practically unchanged. Although the 
export market for pharmaceuticals has 
improved, business on the whole is still 
unsatisfactory. A particular handicap 
is underbidding on the part of French 
exporters, a situation which would arise 
from the different discount rates in the 
two countries alone. Some relief is 
seen in the Russian market for chemi- 
cals, which is supposed to open again 
soon; the Russians have tried to expand 
their chemical supply sources to Eng- 
land, but no satisfactory results seem to 
have been obtained. 

Optimism about the German petroleum 
industry is confined not only to Ger 
many but to various foreign interests 
as well. The North European Oil Com- 
pany represents American interests, and 
has taken over various drilling rights, 
both in the north and in the south. The 
Anglo-Foreign Oil & General Trust, 
Ltd., London (Baron Mercurio), also 
will begin drilling on its recently ac- 
quired properties. Total German oil 
production in 1930 was about 200,000 
tons, of which the Prussian fields 
(Hannover) yielded 169,600 tons, com- 
pared with 103,000 tons in 1929. It 
may be noted that the actual potential 
capacity of these fields is about 250,000 
tons, from deep deposits which can yield 
3,000 to 8,000 tons a month each, for a 
prolonged period. The profitableness 
of the North German Petroleum Indus- 
try cannot be ascertained because most 
of the enterpriscs are not obliged to 
publish reports. The risk involved is 
not very slight, of course; the quality 
of the oil produced by the Preussag is 
very acceptable: it is low in paraffin and 
yields 20 to 25 per cent of straight-run 
gasoline. 

Professor Schrauth, of the Deutschen 
Hydrierwerke A.G., Berlin, has worked 
out a successful process for producing 
the higher aliphatic alcohols at rela- 
tively low prices, by catalytic reduction 
of the carboxyl group of higher fatty 
acids. It is, therefore, of interest to 
look into their prospective applications. 
What distinguishes these higher alco- 
hols from the paraffins, to which they 
display a great similarity, is the fact 
that they are more easily emulsified or 
dispersed, because of the hydroxyl 
group. The compounds involved are 
hexyl, heptyl, octyl, nonyl, and on up 
to olein alcohols. The lower members 
of the group have a physiological action 
which promises application for disinfec- 
tion and insecticides. In those cases 
where the alcohols are not directly 
soluble in water, a dissolving medium 
such as turkey red oil can be used. Not 
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only the liquid but also the solid mem- 
bers of the series can be brought into 
suspension or dispersion by such agents, 
if they are mixed with water when 
molten, or dissolved in water-soluble 
solvents (glycol ether) and then diluted 
with water. This generally produces 
a thick, creamy paste, useful for various 
purposes in the textile, leather, and 
cosmetic industries, some of which have 
already appeared commercially. 


F FURTHER interest are the esters 

prepared from sulphuric acid, which 
are very good wetting agents, and are 
also promising in the textile industry. 
The sulphonic esters, easily prepared 
with alkali sulphites, are similar to the 
high-sulphur turkey red oil, but have 
the advantage that they are stable 
toward hydrolizing agents and strong 
acids. The xanthogenates of the higher 
alcohols are important in the viscose 
process, where it is easily possible to 
use them for obtaining a filament which, 
after regeneration, is uniformly impreg- 
nated with the fatty alcohol and hence 
is much more similar to the natural 
fiber than a pure cellulose thread. A 
whole series of different waxes is ob- 
tained by combination with other acids, 
such as acetic, stearic, valeric, and se 
forth. 

Progress in the use of methane as 
automotive fuel is reported by I. Bronn, 
who obtained the gas from coke-oven 
gases according to his patents, working 
together with the Rombacher Hiitten- 
werke in the Ruhr district. The process 
involves the separation of oven gases 
by compression and cooling. 


hd 
Iodine Production Gains 
In France 


From Our Paris Correspondent 


E alga byproducts industry has 
become one of the growing in- 
dustries in France during recent 

years. Formerly seaweeds were merely 
burned, potassium salts and soda ash 
being extracted from their ashes; also 
iodine since Courtois’ discovery of this 
metalloid in 1814. 

The alga industry thrives in Brittany, 
in the Finistére district particularly, 
where small firms gather seaweeds and 
burn them after drying. Twenty-five 
tons of fresh seaweeds yield five tons 
of dried weeds, giving about one ton 
of raw kelp out of which ten kilos of 
iodine may be extracted. Total output 
of iodine in France is roughly estimated 
to be 80,000 to 90,000 kg. The refining 
process takes place in the Saint Nazaire 





Several suburban 
works of Paris also make pure iodine 


works in Brittany. 
and iodine products; iodoform and 
iodides especially. 

A new industrial process is now 
being experimented with, which instead 
of destroying the organic substance of 
seaweed, by calcination transforms it 
into different products such as algine 
and alginates. The latter are increas- 
ingly used for finishing textiles, finish- 
ing and preparing leather, also in the 
washing of wools, and in asphalt emul- 
sions used as substitutes for tar in the 
tarring of roads. They are also used to 
make cement columns watertight, owing 
to their protective qualities, and es- 
pecially in the building of piers, stone 
works, stone barrages so as to make 
them absolutely waterproof. In order 
to obtain this result, alginate is mixed 
with concrete, making alginate of cal- 
cium, which is insoluble in water and 
also in sea water. This alginate re- 
inforces the action of silicate of cal- 
cium in hardened cements and also pre- 
vents the formation of pores which are 
made by water infiltrations. 

Iodine organic products are also 
made out of the Alga laminaria flexi- 
caulis and these iodine products have 
numerous uses in therapeutics. It should 
be noted that the Alga laminaria flexi- 
caulis not only contains iodine but also 
47 other elements, which accounts no 
doubt for the varied therapeutic effects 
obtained with the products extracted 
from seaweed. This product, called 
laminoide, is manufactured either as a 
solution for hypodermic injections or 
in the form of pills for internal use or 
bath salts (mixed with carbonate of 
sodium) which prove to be very active. 


"Tw firms manufacture these prod- 
ucts: the Otam Company, with a 
working capital of 5,000,000 francs and 
the Société de l’Iode et de l'Algine with 
a capital of 15,000,000 francs. The 
former firm has its work at Courseulle- 
sur-Mer, in Normandy; the latter at 
Aberwrach, in Brittany. 

The industrial process used has not 
been easy to develop, as the extraction 
of byproducts out of seaweeds is fraught 
with much difficulty. The fragmenta- 
tion of seaweeds, for instance, made by 
powerful grinders, proved to be an al- 
most impossible task and the iodine 
vapors or exhalations are so corrosive 
that even stainless steels are attacked. 
In preparing alcaline alginates the sea- 
weeds are macerated in a bath of caustic 
alkali or alkaline carbonate. A pasty 
solution is thus obtained in which re- 
mains undissolved cellulose and muci- 
lagineous matters which are separated 
by hydro-extraction or filtration. 

The chlorate industry has consider- 
ably extended in France since its crea- 
tion in 1899 by Montlaur and Henry 
Gall, who died quite recently. The main 
specialized manufacturers of chlorate 
are the Société d’Electrochimie’s works, 
their only important competitor being 
the Pechiney concern, which has built 
recently at Sabard works manufacturing 
5,000 tons of chlorate of soda and potas- 
sium yearly. 
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Artuur D. LittLe formally received 
the Perkin Medal on the evening of 
Jan. 9, in New York, at a joint meeting 
of the representative chemical societies, 
where he spoke on the diversification 
of chemical products and their economic 
justification 

Harry A. Curtis has been named by 
the Vacuum Oil Company as director 
of research and development work. He 
will temporarily serve as a consultant 
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until July 1, when he will terminate his 
present work as chief of the division 
of chemistry and chemical technology 
of the National Research Council. Dr. 
Curtis has also resigned from his posi- 
tion as professor of chemical engineer- 
ing at Yale University, a post which 
he has held since 1923. 


James F. Watsu has resigned from 
his position of vice-president in charge 
of industrial research for the Celluloid 
Corporation, with which he has been 
connected for over ten years. After 
joining the company in the technical 
department he made his way upward 
in the company, becoming director of 
research and, in 1929, vice-president in 
charge of research. 


Wa tter F. GrawaM, formerly chief 
metallurgist of the American Mond 
Nickel Company and in charge of the 
technical division of the Ohio Brass 
Company, has been appointed technical 
director of the Caskey Brass & Bronze 
Works, Inc., Philadelphia. 


Joun A. STepHeENs has resigned as 
president and director of the Celluloid 
Corporation, Newark, N. J., and before 
assuming new activities will spend two 
months in Florida. Mr. Stephens had 


been with a rubber products concern 
when he went to the Celluloid Corpora- 
tion in 1928 to lead the reorganization 
which was then taking place. 


L. V. REDMAN, vice-president and 
director of research of the Bakelite 
Corporation, Bloomfield, N. J., was 
chosen president-elect of the American 
Chemical Society for 1932 in the re- 
cently completed election. Dr. Redman, 
who also is president of the Chemists’ 
Club, New York, came into prominence 
through his work on synthetic resins 
with his compound Redmanol. This 
development paralleled the work of the 
Bakelite Corporation for a number of 
years until the companies consolidated ; 
since 1922, Dr. Redman has been an 
active executive in the combined 
company’s management. 

P. W. GuMaer, formerly of the 
chemical division, the Barrett Company, 
has opened a consulting practice in New 
York on toxic vapors and dust. 


Dexter Nortu, who has been acting 
chief of the Chemical Division of the 
Tariff Commission, succeeding W. N. 
Watson, who resigned last June, has 
been made chief of the division. After 
receiving degrees from Hamilton Col- 
lege in 1913 and from the Massa- 
chusetts Institute of Technology in 
1916, Mr. North was actively engaged 
in various chemical industries. In 1921, 
he joined the staff of chemists with 
the Tariff Commission and later served 
as investigator-in-charge of field activ- 
ities in many of the investigations of 
chemical commodities. He assisted in 
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the compilation of numerous reports 
published by the Commission and per- 
formed much of the important work 
involved in the framing of the chemical 
schedule of the Tariff Act of 1930. 


Cuester H. PENNING, formerly of 
the Swann Corporation, has joined the 
Tennessee Eastman Corporation for 
work on development and applications 
of cellulose acetate. 
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Cuartes L. Reese, formerly director 
of the chemical department of the 
DuPont company, and more recently its 
chemical consultant, has retired from 
active service. Dr. Reese’s association 
with the DuPont company extends over 
28 years, since the time when he joined 
as chief chemist at the Repauno works. 
He then successively became director 
of the Eastern laboratory and _ later 
was in charge of the chemical division 
of the explosives department. In 1911, 
when a general chemical department 
was established for the entire company, 
he was chosen as its directing head, a 
post which he filled until May, 1924, 
when he retired to become the com- 
pany’s consultant. 


W. P. Yant has been appointed su- 
pervising engineer of the Pittsburgh 
Experiment Station of the U. S. Bureau 
of Mines, with which he has been con- 
nected for over ten years. He was gradu- 





ated from the College of Wooster, Ohio, 
in 1918 and was instructor there for a 
time. In 1920, he joined the gas labo- 
ratory staff of the Bureau of Mines, 
becoming its chemist-in-charge in 1923. 
His appointment in 1925 to supervising 
chemist of the health laboratory section 
included a number of duties dealing with 
gases, stream pollution, fires, and ex- 
plosives. 


Harry E. Outcautt has been ap- 
pointed head of the technical service 
department in the zinc oxide department 
of the St. Joseph Lead Company. Mr. 
Outcault was formerly with the New 
Jersey Zinc Company and Roessler & 
Hasslacher Chemical Company, 


Leonarp H. CretcHer has been ap- 
pointed assistant director of the Mellon 
Institute of Industrial Research, Pitts- 
burgh, Pa., after serving since 1926 as 
head of the institute’s research on pure 
chemistry. Dr. Cretcher was born in 
1888, pursued his studies until 1916 
at Michigan, Tennessee, and Yale, and 
then became a member of the Rockefeller 
Institute for two years. His connection 
with the Mellon Institute began in 1922. 


LawrRENCE W. Bass, after two years 
on the executive staff of Mellon Insti- 
tute of Industrial Research, Pittsburgh, 
Pa., has resigned to become assistant 
director of research of the Borden Com- 
pany, New York. Dr. Bass, a graduate 
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of Yale in 1919, has spent much of his 
time in institutional research, both here 
and in Europe 


CHomas C. Grecory has joined the 
American Agricultural Chemical Com- 
pany to organize and direct a commer- 
cial research division. During the past 
two years, Mr. Gregory has been asso- 
ciated with the Chemical Catalog Com- 
pany, where he was chemical economist 
and technical editor, and had a major 
part in the authorship of the Condensed 
Chemical Dictionary. 


Georce G. Hype has joined the 
Fubize Chatillon Corporation at New 
York to organize a patent department 
For this purpose he has resigned his 
position at the Dorr Company, where 
he organized and directed a similar de 
partment for seven years, 

R. H. LArFrMan, vice-president and 
general manager of the Bogalusa Paper 
Company, Bogalusa, La., has resigned 
from this position and will not make 
any immediate connections at present. 


Paut Locue has been appointed 
chemical director of the Swann com- 
panies, after being chief chemist of the 
Provident Chemical Works and vice- 
president of Swann Inc. 


Research, 





Before joining the Swann Corpofation, 
Mr. Logue was with the National 
Aniline & Chemical Company, Charles- 
ton Chemical Company, and Atlantic 
Dyestuffs Company. 


Georce St. JoHN Perrott has re- 
signed as supervising engineer of the 
Pittsburgh Experiment Station of the 
U. S. Bureau of Mines to accept a 
position on the research staff of the 
A. Q. Smith Corporation, Milwaukee, 
Wis. Mr. Perrott joined the Bureau 
in 1917, and in 1918 was placed in 
charge of the unit of the Chemical 
Warfare Service. Since 1919, he has 
been almost continuously at Pittsburgh, 


J. Heatn Woop has been elected 
president of the Standard Varnish 
Works, New York, after being vice- 


president and director of the company 
for five years. Mr. Wood went to the 
Standard Varnish Company as general 
manager, and was elected president in 
1924. Shortly thereafter, the Standard 
Varnish Company and the Standard 
Varnish Works joined interests. 
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Sipney M. Capwett has been ap- 
pointed director of the tire department 
products development division of the 
U. S. Rubber Company at Detroit, 
Mich. He goes to his new position from 
the company’s general laboratories at 
Passaic, N. J., with which he was con- 
nected for 11 years. 


W. J. Baeza, for many years active 
in sugar and paper technology, has 
formed the Industrial Research Com- 
pany, New York, for consultation on 
technical surveys and production prob- 
lems in chemical industry. 


Puoresus A. Levene, of the Rocke- 
feller Institute, has been chosen by the 
Chicago section of the American Chem- 
ical Society to receive the Willard 
Gibbs Medal for 1931, for his work on 
the application of organic chemistry to 
biological problems. 


Miner L. HaArTMANN, for some 
vears director of research for the Car- 
horundum Company, at Niagara Falls, 
N. Y., and more recently technical 
director of the Celite Company, at 
Lompoc and Los Angeles, Calif., has 
opened offices as a consulting chemical 
engineer at Los Angeles, Calif. 


Cuartes F. Runey has been ap- 
pointed general manager of the Inyo 
Chemical Company, Los Angeles, with 
its plant at Cartago, Calif. 





CALENDAR 
AMERICAN INSTITUTE oF CHEMI- 


caL EncIneers, Swampscott, Mass., 
June, 1931. 


AMERICAN CHEMICAL 
8lst meeting, Indianapolis, 
30-April 3, 1931. 


\ MERICAN 


Asso TATION, 
7 . 8) 


Society, 
March 


CHEMISTS’ 
City, May 


LEATHER 
Atlantic 


AMERICAN Society FoR TESTING 
MATERIALS, Chicago, June 22-26. 
ELECTROCHEMICAL SOCIETY, spring 


meeting, Birmingham, Ala., April 
23-25, 1931. 


TECHNICAL ASSOCIATION OF THE 
Putp anp Paper Inpustry, annual 
meeting, New York, Feb. 16-19, 
1931. 








OBITUARY 


RicHarp BisHop Moore, dean ot 
science at Purdue University and out- 
standing factor in the development ol 
rare gases and metals in this country, 
died of pneumonia on Jan. 22, in New 
York, where he had come in December 
to receive treatment for a brain tumor. 
He was close to 60 years old at the 
time of his death. 

Although born in Cincinnati, Dr. 
Moore accompanied his parents to Eu- 
rope and received his education in 
England. In his work under Sir Wil- 
liam Ramsay, he contracted his great 
interest in chemistry and _ especially 
helium. He returned to America in 
1895 and soon became instructor of 
chemistry at the University of Missouri, 
where he remained until 1905 and 
formed some of his closest personal and 
technical associations. It was in 1900 
that he began his work on radio-activity 
there and carried on until his sabbatical 
year, which he again spent with Sir 
William Ramsay. Meanwhile, he had 
accepted the chair of chemistry at Butler 
College, where for six years his efforts 
helped to raise the department to a place 
of distinction. His interest in rare gases 
had received an impetus from the Lon 
don visit, and by 1910 his work in 
this field had become nationally known. 
In 1911 he joined the Bureau of Soils, 
but was transferred in 1912 to the 
Bureau of Mines, where he became 
physical chemist in charge of work on 
rare metals. He established an experi- 
ment station at Denver, where he ulti 
mately produced the first radium on 
native ground. 

In the early part of the war, discus 
sion arose on the availability of helium 
as dirigible gas, and it was Dr. Moore's 
suggestion at a meeting in Kansas City 
in 1917 that really animated serious 
thought of its commercial production. 
The history of this momentous develop- 
ment is reported in Chem. & Met. 
Vol. 20, 1919, p. 108. In 1919, Dr. Moore 
became chief chemist of the Bureau of 
Mines and was in charge of all helium 
work from 1918 to 1923. He was in- 
strumental in the operation of a semi- 
commercial plant at Petrolia, Texas, and 
instigated the foundation of the present 
cryogenic laboratory. When he left 
in 1923, he joined the Dorr Company 
and became its general manager, but 
in 1926 he left to return again to re 
search as head of the department at 
Purdue. Here he encouraged research 
in all departments and lived to see his 
efforts for a new chemistry building 
actually begin to materialize. 


Lorp Metcnuett (Alfred Moritz 
Mond), leader in the creation of Im 
perial Chemical Industries, Ltd., the 
English chemical combine, died on 
Dec. 27, 1930, after several weeks’ ill- 
ness, at the age of 62. As a son of the 
famous Dr. Ludwig Mond, he not only 
carried on the successful tradition of 
his family’s chemical enterprises but 
raised them to an altogether new sphere 
of significance. He was created a baro- 
net in 1910 and was raised to the 
peerage in 1928. 
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MARKET APPRAISAL OF CHEMICAL INDUSTRY 


NNUAL report of U. Industrial Alcohol 
Co. states that Sescuaess it has been the 
custom of the company to carry its inventory 
of molasses at cost. This molasses carryover is 
essential for an alcohol manufacturer, since the 
new crop of molasses does not move from the 
West Indies before March. At the close of 
1930, however, the difference between the price 
paid by the company for its carried-over 
molasses and the market price is so great, that 
the board of directors determined that $3,000,000 
be charged against earned surplus and be used 
to write down the company’s molasses inventory 
to a current market basis. 
7 


At the January meeting, the board of directors 
of the Monsanto Chemical Works approved the 
construction budget of $2,000,000 for the present 
year. This provides for the transfer of the 
Woburn plant of the Merrimac division to 
Everett, Mass. The Merrimac contact sulphuric- 
acid plant, of which the first unit is now in 
operation, will have an annual capacity of about 
125,000 tons of 100 per cent acid. 

° 


The du Pont Viscoloid Company has with- 
drawn, as of Feb. 3, from participation in owner- 
ship of the Duplate Corporation, the complete 
control of which has been acquired by the Pitts- 
burgh Plate Glass Company. 

. 


Newport Company has declared a quarterly 
dividend of 25c. on the common stock and the 
regular quarterly dividend of 75c. on the Class A 
convertible stock. The dividend on the common 
stock places the issue on a $1 annual basis, 
against $2 previously. 


United Piece Dye Works reports for year 
ended Dec. 31, 1930, net profit of $3,365,528 
after depreciation and federal taxes, equivalent 
after dividend requirements on $6.50 preferred 
stock, to $3.20 a share on 900,000 no-par shares 
of common stock. This compares with $3,391,- 
320, or $3.22 a share, in 1929. 

. 


In the annual report of the Westvaco Chlorine 
Products Company, President W. B. Thom stated 
that physical volume of sales in 1930 was 
nearly as large as in 1929 but profit margin was 
affected by price reductions. Last year about 
$860,000 was spent on plant improvements and 
during 1931 it is expected to spend $1,000,000 in 
further work on the Charleston (W. Va.) plant. 

. 


Wilckes, Martin, Wilckes Company, manufac- 
turer of lampblacks and phosphates, has become 
a division of The Swann Corporation. Besides 
adding lampblack to the line of Swann products, 
the Wilckes, Martin, Wilckes phosphate plant at 
Camden, N. J., provides the Swann group with 
a chemical producing point in the Eastern 
territory. 

7 

Financial reports of companies in the chemi- 
cal and related industries show the following net 
incomes for the last year: 


1930 1929 

Atlas Powder......... $1,246,432 $2,542,692 
Colgate-Palmolive-Peet. 8,550,055 8,910,631 
Commercial Solvents... . ‘ 2,717,000 3,667,402 
Devoe & Raynolds..... 132,299 1,085,615 
Du Pont.. a aeh 55,962,009 78,171,730 
Hercules Powder....... . 2,376,479 4,358, 904 
Libby-Owens-Ford Glass *167,396 "582.746 

Monganto...........- 763,003 1,691,338 
Pratt & Lambert... .. 616,632 1,251,587 
Westvaco Chlorine... . 720,144 1.127.054 


* Deficit 


February, 1931 —- Chemizal & Metallurgical Engineering 








Stock 


Agfa Ansco. . 
Air Reduction. . 


Allied Chemical.. 
Aluminum Co. of America. . 
Am. Ag. Chemical........ 
Am. Commercial Alcohol. . 
American namid, B..... 
American Hide & Leather. . 
American Metals.......... 
Am. Solvents & Chemical. . 
Anglo-Chile-Nitrate...... 
——? 2 OE : 
. » FF aye 
Atlantic Refining... . . 
Atlas Powder........ 


eee 


California Petroleum. . 
Celluloid Corp........ 
Certai ~ ea el at ai 
Chickasha Cotton Oil. 
Colgate-Palmolive-Peet . b 
Columbian Carbon...... 
Commercial Solvents..... 
Corn Products.......... 


Davison Chemical... . . 
Devoe & eee A 
Dow Chemical........ 
Du Pont.. aul 
Du Pont, 6 pe. + ep 
Duval Texas Sulphur... 


BE Bes ccccctccccectcesess 


Firestone Tire. . eubah 
Fisk Rubber......... 
Freeport Texas Sulphur... 


General Asphalt... 
Gc cece. 
Gold Dust..... 
Goodrich Co.... 


EEE Oe ne 
ee SPP ee 


Imperial Chemical, Ltd.... 
Industrial Rayon...... 
Int. Ag. Chemical........ 
International Nickel... . 
International Paper, A 
International Salt....... 


Kellogg, Spencer & Sons.............. 


Kelly-Springfield........ 


Lee Rubber & Tire....... 
Lehn & Fink...... 
Libby-Owens...... 
Liquid Carbonic. . 


~ McKesson & Robbins. 


Mathieson Alkali... .. 
Monsanto Chemical... 


National Distillers Products........... 


National Lead....... 
New Jersey Zinc 


TEE 


Tu crcaesesodslee 


Phillips Petroleum... . 
Pittsb Plate Glass. . 
Pratt & Lambert....... 
Proctor & Gamble... 


Sherwin-Williams. . 


Standard Oil. Cal 
Standard Oil, ‘ 
Standard Oil, 

Sun Oil.. 

Swan & Finch... 
Swift & Co..... 


Tennessee Corp... 
Texas Cor pe. 
Texas Gulf Sulphur. . 
Tidewater Assoc. Oil. 
Tubize-Chatillon, B.. 


Union Carbide... . . 
Union ~ Cal..... 
ang arbon. 
8. Industrial Aleohal.. 
U. 8 Leather. 

8. Rubber. 


Vacuum Oil.. 
Vanadium Corp 
Va.-Car. Chemical. : 


Wesson Oil......... 
Westvaco Chlorine. . 
Wilson &Co...... 


—-Price Range in January- 


H 
} 
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on production and consumption of CHEMICALS 








Announcing a New Index for Volume of Production 


ACKING reliable statistics for current production in 
the various process industries, Chem. & Met., in the 
past, has largely concentrated attention on the trends 
observed in the principal industries in which chemicals 
are consumed. Gradually more and more data on con- 
sumption have become available, so that it has been pos- 
sible to publish a series of a dozen or more curves each 
month, which, when properly interpreted, are indicative 
of market requirements and, indirectly, of production. 

In the meantime, our contemporary, Electrical World, 
kas done pioneer work in developing indexes of indus- 
trial activity based on the consumption of electrical 
energy. Approximately four thousand plants and public 
utilities return these figures promptly at the close of 
each month, so that the series are more timely than most 


other measures of production. Unfortunately, in the 
case of chemical industry, however, the unweighted 
Electrical World index follows the Census classification 
for “Chemical and Allied Industries,” with the result, 
we believe, of overemphasizing the importance of petro- 
leum and certain other of the larger industries. Accord- 
ingly, Chem. & Met., in collaboration with Electrica! 
World, has now developed two new series: one, a 
weighted index of volume in the process industries as a 
whole, and the other, confined specifically to plants in 
the heavy and fine chemical fields. These indexes, we 
confidently believe, represent the best available current 
data on production trends in the process field. The 1930 
figures appear in the market pages of this issue, and we 
commend them to our readers for careful study and use. 


ate 


Chemical Producers Increase Rate 


Of Operations 


nearly 10 per cent over those held at the 
end of last November, and this is having 
a tendency to reduce the quantities in 
process, so that tanning operations may 
be restricted for the immediate future. 

It is evident, therefore, that while im- 
provement may be expected in the in- 


EPORTS of increased operations in 
manufacturing industries since the 
first of the year apply with equal 


ment of crude oil production is affecting 
oil refining. Stocks of heavy leather in 
the hands of tanners at the close of last 


dustries which are large consumers of 
chemicals, the rate of improvement will 


be retarded by the spotty conditions ex- 
isting in certain branches of industry. 























force to the output of chemicals. To 
begin with, a fair percentage of the 
chemical production for 1931 has been 
sold ahead, and this insures a fairly 
large output for the year. The position 
of consuming industries will have much 


year were reported at an increase of 





Factory Production and Consumption of Vegetable Oils 


——Domestic Production —. ~—-Domestie Consumption—— 











to do with extending present productive 1929 1930 PerCent 1929 1930 Per Cent 
activities. Present conditions point toa Baty pa yo Cae abe — ae gcyity 3 of ce 
P = Eb bececcccceccececse : ’ A ° ® ’ ’ ° . 
less than seasonal gain for the first pena... 15,823 26,200 +65.58 13,789 12,904 —6.42 
quarter of the year. As expansion pro- Coconut Miasuadetoendonabath 352,654 345,276 3-0 61,983 637,506 =3-2 
ai - = o. ¢ _ ee . b —t7. ° > —17, 
grams gain headway it is expected that goyi bean. eo 11046 = «13,554 22.70 20828 «17.616 + —15.37 
the second quarter of the year will Olive, edible 1,003 1,488 +48.35 2,067 10,289 +397.77 
reflect these conditions, with an im- Qivtur 00 Sir III  satgoa—sotdae | £52:98 
proved state of trade in general. Palm kernel..........+sss00002  seeeees Dee pdaestes 38,309 34.224 rea 
Concentrating more directly on the eiadétpsacctaneed 2 ae <a 503,383 393,831 —21.76 
chemical and allied groups, favorable China wood... «--.-ssse0005 +s Soke 46a 30a 97.823 119.256 +21.91 
prospects are found in the enlarged pam... 9722222222222 Le a gt ee ae oe 1981048 —«-257:241 + +-29.89 
programs outlined ee Ge CO Gok ce cccvscccctocces 12,304 22,309 +81.31 15,263 28,194 +84.72 
trade, rubber, building, and glass. Auto- — Total crudeoils ............. 2,939,371 2,701,402 —8.09 3,377,992 3,360,728 —0.53 
mobile production in the United States Refined Oils 
and Canada in January showed a gain  Cottonseed.................55 1,450,096 1,313,322 —9.43 1,241,285 1,242,607 +.0.11 
of 12 percent over the preceding Feaatic 00000 2 IBGM gh SEH ARR sh BE HGS 
month. Tire production has been Gorm...030002002 121,451 96,599 —20.46 26,247 16.644 —36.58 
speeded up and residential construction foyabeam.;.............+-.+. wees ites aarse Snes tans $33: 
registered material gains in January. os eee : - : : ; 
On the other hand, sales of fertilizer Total refined oils............. 1,927,164 1,730,399 —10.21 1,611,836 1,596,213 —0.97 
have proved disappointing and curtail- Total all oils................ 4,866,535 4,431,801 —8.94 4,989,828 4,956,941 —0.65 
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ACTIVITY IN PRODUCING AND CONSUMING 
INDUSTRIES 
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AND PRICE TRENDS 





Fluctuating Values Feature Trading 
In Chemicals 


Producers Compete Keenly to Secure Contract 
Commitments Over the Year 


AIN interest in the market for 
M chemicals in the last month has 

centered in the irregularity of 
prices quoted for many important mate- 
rials. Producers have been eager to book 
orders for monthly deliveries over the 
year and consumers who had not 
covered requirements in the latter part 
of last year were benefited by the keen 
competition which existed among sellers. 
Wide publicity was given to the low 
prices at which alkali contracts were 
offered in the early part of January and. 
while the market has steadied somewhat 
since then, it has not attained an appear- 
ance of stability. Aqua ammonia, 
sodium phosphates, chlorine, and some 
of the coal-tar chemicals are included 
among the items which have gained at- 
tention as a result of price fluctuations 
or because of the willingness of pro- 
ducers to negotiate sales on private 
terms. It is not unusual for concessions 
to be granted during the contract period, 
but the extent to which they have been 
carried this year unquestionably rates 
price considerations as the most im- 
portant feature of recent trading. 


RADING in futures for blackstrap 

molasses was opened on the New 
York Coffee and Sugar Exchange on 
Feb. 2. A total of 672,000 gal. was 
sold during the first session at prices 
ranging from 4.75c. to 5.15c. per gal 
lon. Since then the price trend has 
been downward and on Feb. 10 sales of 
March and May deliveries were made at 
4.30c. per gallon, with the September 
position closing at 4.45c. per gallon 
These prices demonstrate that alcohol 
producers will receive their raw mate 
rial at prices lower than were available 
last year. 

Denaturing grades of methanol have 
marked time since the introduction of 
alcotate into the denaturing trade. It 
is reported that the latter can be re 
moved from denatured alcohol so as to 
render the alcohol potable, and develop 


ments along that line may become 
important as an argument for the 
re-introduction of methanol as a de- 


naturant. Latest available figures cov- 
ering production of synthetic methanol 
apply to last November. In that month 
the output was reported at 1,722.015 
gal This makes production for the 
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first eleven months of 1930, 8,399,393 
gal., of which 8,179,543 was shipped out 
by producers. Stocks in producers’ 
hands at the close of November were 
772,128 gal. 


ARIFF developments during the 

month which carried market sig- 
nificance included decisions on the rates 
of import duties for wood flour and 
ultramarine blue. The Tariff Commis- 
sion report on wood flour indicated that 
the existing duty of 334 per cent should 
be reduced to 25 per cent, and it was so 
ordered. Most of the imported wood 
flour, which is finely ground wood, is 
imported from Norway and is used 
chiefly by linoleum manufacturers. 

In the ultramarine blue investigation, 
the Commission found that present 
duties equalized the differences in the 
foreign and domestic costs of produc- 
tion. The present duty is 3c. per pound 
if valued at 10c. per pound or less, and 
4c. per pound if valued at more than 
10c. per pound. Under the act of 1922 
the rate was 3c. per pound on all ultra- 





Russia Developing 
Turpentine Industry 


A report from consul general W. 
L. Lowrie at Frankfort-on-the-Main 
states that, according to the German 
press, Soviet authorities plan to 
develop a large turpentine industry, 
not only to supply domestic require- 
ments but to develop export 
markets. Prior to the World War, 
Russian imports of turpentine and 
rosin were valued at nearly $3,000,- 
000 annually, and the domestic 
production supplied only a_ small 
portion of the total demand. Re- 
cently, three large plants for the 
manufacture of turpentine have 
been constructed in Russia, to be 
put into operation by June, 1931. 
Russia is reducing imports ma- 
terially and developing small ex- 
ports of turpentine. During the 
fiscal year 1929-30, 1,250 tons of 
turpentine was exported, as com- 
pared with only 200 tons for the 
previous fiscal year. 





A 


marine blue, regardless of value. The 
principal use of ultramarine blue is as 
a pigment. It is used in large quantities 
for coloring paints, linoleum, litho- 
graphic inks, and in the production of 
laundry blues. 

Domestic production of ultramarine 
blue has varied from 8,366,920 Ib. in 
1925 to 9,107,881 Ib. in 1929. Imports 
have ranged from 960,335 Ib. in 1925 
to 683,149 lb. in 1929. Total cost of 
production in this country, including 
cost of transportation to the principal 
market, was found to be 12.35c. per 
pound for grades selling from 12c. to 
l6c. per pound and 17.57c. per pound 
for grades selling for more than 17c 
per pound. Corresponding foreign costs 
were 9.58c. per pound and 13.49c. per 
pound, respectively. Distribution of do- 
mestic makes of ultramarine blue was 
found to be as follows: metropolitan 
New York, 49 per cent; central United 
States, 21 per cent; and miscellaneous, 
30 per cent. Of imported ultramarine. 
51 per cent went to the New York ter- 
ritory and 49 per cent to the central 
section of the country. 


F interest to producers and con- 

sumers of sulphur was a report 
that a bill had been introduced in the 
Texas Legislature proposing a tax of 
$1.50 a ton on all the sulphur produced 
in that state. Also that pyrites mining 
interests in Canada had made proposals 
the Dominion government asking for 
a protective tariff on sulphur. 

The pyrites interests contend that if 
a duty of 25 per cent were imposed on 
sulphur, employment would be provided 
for several hundred men on the de- 
posits in addition to yielding revenues 
to the government amounting to several 
hundred thousand dollars, even on the 
reduced imports. 

Canadian imports of sulphur from the 
United States during the fiscal year 
ended March 31, 1930, amounted to 
236,450 short tons, compared with 178,- 
163 tons during the preceding fiscal 
year. During the six months ended 
Sept. 30, 1930, imports aggregated 107,- 
351 short tons, as compared with 117,- 
400 during the corresponding period of 
1929. 

It is estimated that 90 per cent of 
the sulphur imported into Canada is now 
used in the paper and pulp industry, 
while the other 10 per cent is utilized 
in various chemical, metallurgical, and 
rubber industries. One-third of the 
wood pulp produced in Canada is made 
by processes involving sulphur deriva- 
tives, about 22 per cent by the sulphite 
process, and about 10 per cent by the 
sulphate process for the production of 
kraft paper. 
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CHEM. & MET. Weighted Indexes of PRICES 
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Market Values for Chemicals Hold 
Downward Course 


which were quoted in the final 
quarter of last year and which, in 
some cases, were highly emphasized 
after the turn of the year, because of 
the keen competition which developed, 
foretold a lower average price level for 
the current year. Price cutting was less 
spectacular in the last month; neverthe- 
less the downward trend of values was 
unchecked and, in addition to conces- 
sions from quoted figures, there were 
open revisions in different selections 
which carried the weighted index 
number to the lowest point recorded 
since the pre-war period. 
The fact that price trends generally 


| 


OWER contract prices for chemicals 





Chem. & Met. Weighted 
Index of Chemical Prices 


Base 100 for 1927 
This month 89.16 
Be « - SRR rrr oe 89.68 
ED ws ccccnwsenen 98.32 
Pe BO enwaecnss ober 100.01 


Ammonium sulphate, benzol, ethy! 
acetate, tri-sodium phosphate, and 
sulphate of alumina were lower in 
price during the month. Tin salts 
and lead oxides also were reduced. 
Turpentine sold at higher levels. 
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were lower last year accounts in part 
for the drop in values for chemicals, 
since raw materials are now available 
at prices lower than was the case a year 
ago. Such basic chemicals as soda ash, 
sulphuric acid, and aqua ammonia have 
sold on more favorable terms than was 
the case a year ago, and as they enter 
into production of various chemical 
products, these price changes have had 
a widespread effect on chemical produc- 
tion costs in general. 

A second factor of considerable im- 
portance in establishing market values 
is found in the fact that capacities of 
chemical-producing plants have been 
greatly increased in recent years. Ina 
period when consuming demand was 
declining, selling pressure was an almost 
natural sequence of the attempt to reduce 
surplus stocks. For 1931, business 
producers again took the initiative in 
order to guarantee quantity production 
for their plants throughout the year. 
Volume of sales seemed to be the objec- 
tive even though this was accomplished 
at the expense of values. 

With contract buyers well covered 
and with low price levels established, it 
is evident that the market is in a better 
position to resist any continued general 
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decline. Different materials and differ- 
ent groups, however, will be subject to 
special influences. For instance, mo- 
lasses, at present prices, points to lower 
price schedules for alcohol. The position 
of metals is so uncertain that stability 
cannot be forecast for metal salts. 
Mineral acids have held up well through- 
out the period of price reductions, with 
considerable interest shown in the pos- 
sibility of reductions in producing costs. 
The latter is not definite enough to en- 
courage the belief that the market will 
be greatly disturbed. 

Vegetable oils and fats have receded 
so much in price that their cheapness 
commends them, but stocks of most 
selections are large and price recoveries 
may be slow. The slowness of European 
oil markets is against sustained price 
advances, as it reduces buying power 
at foreign primary sources. 





Chem. & Met. Weighted 
Index of Prices for 


Oils and Fats 


Base 100 for 1927 
This month . se ° .. 67.92 
BA DED 666s sews ‘ 70.65 
February, 1930 ..... 94.68 
Pe. BEE aces Kbscenes 101,15 


Crude cottonseed oil did not 
change much during the month, but | 
other vegetable oils and fats showed 
a declining tendency and a sharp 
drop was registered in the weighted 
index number. 
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following prices refer to round lots in the Current Price | |.ast Month | Last Year 
New York market. Where it is the trade cus- — 8 95%, tanks, gal..... 38 38 - 58 
s) . rorks : . %, tanks, gal........... “, aeabe 5 epee oe Perec 
X. tom to sell f.o.b. works, quotations are given on Synthetic, tanks, aal........ yas “40h. MGA feenaaeove 
that basis and are so designated. Prices are corrected | Nigkeleit topble: Dbl fees es | aD) a 
> "Seer . 105- - . . 
to I eb. 14 pranes mineral, esk., Ib........ ie a “tot. or “tae $9 
nosphorus, red, cases, Ib... ... ses 6 a. oF waaay ® 'p 
° . Yellow, cases, Ib. ae. am ‘> -3 
Industrial Chemicals Potassium bichromate, ‘casks, Ib 3 ~ “055 ‘” - rf ‘s > a 
Carbonate, 80 85%,cale., “esk.lb] .05¢- .06| :05t- .06| .053- de 
“4 Current Price | Last Month Last Year Cyanide, gous! goles a $3 ms 984 ‘ 8 tts ote +H 
Sonteten: denne, te $0.10 80-11 [90 10 -90 1) [30.1 F'rst sorts, esk., Ib........... “oga- 109} 1083- [09| ‘08s 9 
Acid, acetic, 28% a a ‘ 1 -$0.12 Hydroxide (c’stic tash dr., lb x ie 5 
Glacial 99 ey tains Sebaseies ‘ $s. wares ; $3 = SF oe 0 Muriate, 80% eee fick: 37.95" sy, at ie — a . 
tanks. ........+ a ere Sere eee me eeees Nitrate, bbl., _ eepagtess 054- .06| .053- .06/ .06~ .07 
U.S. P. reagent, c'bys Ze 9°93 - 9:98 | 9.73 - 9.98 | “tenes Permanganate, drums, Ib..... . -16- .163 16 - . 164 6- 16 
Borie, bbl, Ib. "061-107 | 068 07] .063- (077 Prussiate, yellow, casks, Ib..::] .18)- -194] 18-219] 219-19 
Citric, kegs, Ib. o- 41 - os. yi 4 Sal ammoniac, white, casks, Ib . -045- .05 :04}- 05 :047- Os" 
Formic, Obl “4 ' a: “a a: :f ‘a ‘a Salsoda, bbl ont sapere ig 90- .95| .90- .95| “90- .95 
jallic, tech., bbi., Ib - 0 - -. . whe dy 15.00 -18. 00 -18. 00 - 
Hydrofluoric 30% carb, Ib 06 - Hs oe = 37 3 - 33 some ash, light, 587%, bags, con- cies rina capa 
Latic, 44%, tech, light, bbl, Ib.) 11#- .12] .1- 12] 1 12 ny bg EE ee #. 15 =. 0.0. 1.15 =... 1.32 - 
22%, tech., light, bbl., Ib. 054- 06 054- 06 05i- .06 Dense, bags, ewt.. PaWeEPs 50sec ‘Speen Fs Poesene 
Muriatic, 18%, tanks, owt 1.00°- 1.103] 1.00- 1.10] 100-010 |  “Somtenet! cwee” catid, Game) oo, 2.75 | 2.50 - 2.75 parm 
itric, 36°, carboys, Ib 05 - 54 $- - 5 ova wseggenn dhe a og TA Ndi 2.50 - 2. - - 
et eee ae nen 19°93 28 O38 - +. - -053 te O34 Acetate, works, bbl., Ib....... 04}- 2-08 2 oad 2.03 , ott 3 
Oxalic, crystals, bbi., Ib. - oi) th laid) ane Bicarbonate, bbl., ewt........ 2.00 - 2.25 | 2.00 - 2.25 | 2.00 - 2.25 
iia ted. dten,t.. bey. 09'| t&y- 09°] “08s MM Bichromate, casks, Ib... ...... 07 - 073] .07 - .073| .07 - .07 
Sulphuric, 60°, tanks, _ 11 00°-11 50 [18 00-11 50 |11.00--11 50 Bisulphate, bulk, ton......... 14.00 -16.00 |14 00 -16.00 |16.00 - 18°00" 
Tannic, tech., bbl., ee or cae + i Bisulphite, bbl., Ib........... -03}- .04 O*y- .04 033- .0 
Tartaric, powd.. bile ib. 31 - |33 ‘os = 381 - 40 Chlorate, kegs, Ib............ -05i- .07} -053- 07} 06;- ‘Ne 
Tanai Sol ib ‘ei telirars 28 ; 39 Chloride, tech., ton. ......... 12.00 -14.75 |12.00- 14.75 |12.00 -14. o 
Alcohol, ethyl, 190 p't., bbl, gal..| 2.63 - 2.63 - 2.71 | 2.63 - 50 Cyanide, cases, dom., Ib...... -17- .18 7- 08 18 ae 
precoated dg Basses: > 2 63 - 2.71 Fluoride, bbi., Ib....°........ ‘08 - °08;| ‘08 - "08j| ‘083- 08 
Alcohol, Amyl!...... po ee Rywhbes eotesty = tesadiats 16% «17 Hyposulphite, bbl., Ib........| 2 40 - 250 | 2 40-2 50° | 5 t 50 
ay paras: ib J ha ae - ne Nitrate, bags, cwt............ 2.07 -. 2.03 - ; tt a 
enataned, 08 secst . . . MWikens Nitrite, casks, Ib. . .07}- "108 | .07}- .08 07 ™ 08 
No. | epecial dr., gal...... ar aie $1 - Phosphate, dibasic, ‘bbl., ‘lb.. .}.0265 - 03 02:- 03 O3f 03 
- No. 5. 488 proof oe rapes ee oasens pakke meray, ym Ib — 113- 12 it- 12 114- 2 
ma eanananie. Panam, Wl. t de ; oeece mary Silicate rums) owt. 60 - — 70 - 
A wm, ammonia, Jump, Bol, lb..-| -034-" 04 | -03)-" 04) G3" 8 Sulphide, fused, 60-¢3¢5,dr.slb.| 028. 0331 O28- 03. | 03-08 
Potash, lump, bbi., Ib. ‘O31- (04 ‘034 “04 ‘03 - 93 Sulphite, cyrs., bbl., ie ate 03 - .033 03 - 033 023- 3 
Aluminum sulphate, com., bags, , om Sulphur, ore eat aan bulk, ton/18 00 -... 18.00 - 18.00 
(pe caenipnglege ace 1.40- 1.45] 1.40- 1.45] 140-145 mes ge ed ebb ' 05-06) 05 -"".06 | 05 -"" 06 
Iron free, be., owt ****1 5°90 - 2:00 | 1.90 - 2°00 | 2:00 - 2 16 Dioxide, cyl., ib ee eS 06}- .07 06} - 07 07 - $s 
iengten oan) o-oo) ee Flour, bag, ewt.. 2.0.0.0... 1.55 - 3.00 | 1 55 - 3.00] 1.55 - 3.00 
tanks, Ib..| .02)— .023) .02}- .023 - vy ym epdepepnenet ae —~ 13 -... 
Ammonia, anhydrous, ecyl., Ib...) «15 154 15 , a  wcicns Oxide, bbl., Ib... .........+- .27}- 29 we ci... 
fonke ib...| .O38-....-.1...058-. _foceee | Cepstale, Deb. ®..........- 25 - 254 32 - 
in an TC Zine chloride, gran., bbl., Ib. .. 064- 063 064 063 06} - 
tech.. casks, Ib 105 i 10}- i "W- ' Carbonate, bbl., Ib......... 104- i 104 it io 063 
Sulphate, wks., ewt 7 & 1.70 - 2.10 - 2 Cyanide, dr., lb... bé> ewe 41 - 42 41 42 40 _ os 
Amylacetate tech., tanks, Ib., gal.  ebbede Bg : Dust, bbl., ib. : 06 - 07 06 07 oe A ‘3 
Antimony Oxide, bbl., Ib 084 10 08) io | 09 - 10 oy oxide, lead free, bi p&... L6} , 06 06} - ad 
Baie kite powd. boi ib. | 104 - .04| .0¢- 04] O4- (04 lead sulphate, bags, ..| 064 06 ot 
Red, powd, kegs.,ib.........| .09- 10] O9- 10] 09 10° _S seate, SE. ont. ..| 3 00 - 3 25! 3.00 - 3.25 | 2.75 - 3 00 
Barium carbonate, bbl., ton... ./58 00 -60 00 |58 00 -60 00 [58 00 -60 00 ee “ 
Svat oage 4 + fen .../63 bs -65 00 |63.00 -65.00 |64 00 -70.00 
r cas > : 07 07 - - ’ 
Blane fixe, dry, bbl., Ib. 03}- 04° 03}- ‘oa o4 - HA Oils and Fats 
=< powder, f.0.b., wke, — 
drums, ewt 2 00 - 2.10 | 2.00 - 2.10 | 2.00 - 2.10 
Borax, bbl., Ib : i 
Bromine at ee. . ve da rt "1. a ae - “ean Ls Current Price | Last Month Last Year 
Jalcium acetate, bags........ ..| 2.00 -.. - 6: Castor oil, No. 3 - 
Arsenate, dr., Ib 7 A 07 - .08 ‘ po Bae 10 4 5 - "oa Chinawood oil, ht,» yee jot 0.08 Fe ar 124]$0. 123-$0.13 
Carbide druma, Ib. i 06 05- °06 ho Coconut oil, Ceylon, tanks, N.Y err are tine’ 
Chloride, fused, dr., wks., ton..|20 00 - 20 00 - 20 00 - Ib... “) .043- 054- 
flake, dr, wks., ton..|22.75 -......|22.75 -......]22.75 - Corn oil crude, tanks, (f.o.b. ; 07% - 
Phosphate, bbl., Ib 08 08} 08 - 084] .08- 083 mill), Ib.. 07}- 07} 
Carbon bisulphide, drums, Ib 05 06 05 - 06 05 - 06 Cottonseed oil, crude (f.0.b. mill),| e, 072- 
_, Tetrachloride drums, Ib 064- 07 06} 07 06 - .07 tanks, lb.. 06} - 06}- 
C hlorine, liquid, tanks, wka., Ib Oli-.. 01} 02 Linseed oil, raw, car lots, bbl., lb 088- 088 ee 
i ylinders a < 06 04°- 06 o4t- 06 Palm, Lagos, casks, Ib 063 - “064 , Fae 
Cobalt oxide, cana, Ib 210 - 2.20 | 2 10 - 2.20 210 - 2°25 Niger, casks, Ib. 061 - tee 06! ee 
Copperas, bes., f.o b. wka., ton 13.00 -14.00 |13.00 -14.00 |15 00 -16.00 Palm: Kernel, bbl., Ib. 051 - 061 evews 07 - 
Copper carbonate, bbl., Ib 08) i8 08} 17 22 "23 Peanut oil, crude, tanks (mill), Ib o- a. or - 
Cyanide, tech., bbl., Ib 4} 46 4} 46 49 - 50 Rapeseed oil, refined, bbl., gal. 56 - 58 54 - 56 ss- 
o. ulphate, bbl., ewt 4.00 4.25 | 400 425 | 5.50 - 6.00 Soya bean, tank (f.o.b. Coast), Ib.| 08 - Z “08 - A Ag 73 
Orenen of tartar, bbl., Ib 233 24 244 2% 264- .27 Sulphur (olive foots), bbl., Ib. 06}- 063- 081 - 
Diethylene glycol. dr., Ib a> 061 .8> 06) .08— 15 | See, Newtumndand, Se. ool | 42- 45) 45 50 9 
psom salt, dom., tech., bbl., owt.| | 70 - 2 00 | 1.70 - 2.00 , 75 « 2.00 Menhaden, light pressed, bbl., gal 34 36 40 42 + i 3 
‘ Imp., tech., bags, ewt 115 = §.25 | 1.15 - 1.25] 1.85 - 1 25 Crude, tanks (f.o.b. factory) ,gal. 20 | 20 ¢ 70 
Ethyl acetate, drums, Ib | ae 088-.. 102 a a ee ae. |: 45 ; 
Formaldehyde, 40°, bbl., Ib. 06 - 07 06 - .07 073 ay Grease, yellow, loose, lb. | “02I- | 03 ~ 
Furfural, dr., contract, Ib... 10 ‘2 10 - ‘12 1s 17 Oleo stearine, O71 pesses a: a 064 - 
ew drums, ‘gal be 140; 130-1 40 130-1 40 ne oil, distilled, d.p. bbl., Ib 08} - 08} tol . 
dr., ga! : - a ow, @3 3 Wages is 
Glaubers salt, bags, cwt 110 : * ; + . : : b= +4 xtra, loose, Ib a O34-... 04} | 071 dl 
Glycerine, c.p., druma, extra., Ib 12) 13 123 - 13 14 - 15 
Lead: | Coal-Tar Prod 
White, beste carbonate, dry Oal-lar Products 
casks, Ib.. 07}-... . 
White, basic sulphate, sck., Ib. oF. ot os. 
Red. dry, sek.. Ib 08 - 083— 098. Current Price | Last Month Last Year 
Lead acetate, white erys., bbl., Ib i 12 1-42 3° 1 Alph: e 
Lead arsenate, powd., bbl, Ib. a: Blea ‘al ces ce | eee hehol grade, bbl. Ib.. $0.68 -00.62 [00 68 -00.6) [00:68 -00.89 
Ame, chem., bulk, ton 5 eka : - ‘i ns =. 
et a ak ie s 8 p : 8 2 8 = - Alpha-naphthylamine, bbl., Ib. 32- .34 .y - ‘3 ‘$ * ‘71 
Lithopone, bags, Ib. 044- 05 04h- 05 ne 064 Aniline Sh - m.... ayo S| I-13] IB ote 
agnesium carb., tech., ‘ . ; ; f line salts, DDI, ID........++. .244- .25 .24- . ee 
bags, Ib 06 064! .06 064 064 - 07 Anthracene, 80%, drums, Ib... .. 60 - .65 r - 3 ‘ts - é 
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Coal-Tar Products (Continued) Current Price Last Month Last Year 
. WwW = ” Py ~ 
Current Price | Last Month Lagt Year —. Soe + pe. > ieee - 2 — - “ 2 a ny 37 " a 
ene ° Candelilla, bags, lb. 14 = 691 .=< 6] 2h = sd 
Bensaldehyde, U.S:P.¢ dr., Ib.. "os ' 4 y - ! 3 ee ae | Carnauba, No. 1, bags, lb. S- | B= i oe 33 
Bensoic acid, U.8.P., kgs, ib.. ‘37 - .60| :37- 60 | [57- ‘oo | Porggpecrude | | 034-033] .038- .0331  O4g- 05 
Benzyl chloride, tech., dr., Ib. 30 - .35 30 - .35 30 - .35 tt * ‘ — ; 
Benzol, 90%, tanks, works, gal. : .20- .21 .20 - 21 -23- .24 
ay rum Se, Gums, Ib... - - s 4 ~ a 3 - 3 F All 
a S88 ae Se eee “ - . ° a ~. ‘ - = 
Cresylic acid, 97%, dr., wks., gal.| .54- .58 .55 - 58 .73 75 erro oys 
Diethyleniline, & 4 al ain ser Saka ‘25 - ‘= “. - ‘3 “2 - = 
Jinitrophenol, AS eee ‘ oo. ‘ - . ‘ - .31 : 
Dinitrotoleun, bbl; Ibo... ‘MO- :I2 | 16-12 | = a Cumsnt Peis} Lest Meath | Last Year 
) nm m= . -26- . ees 
Diphenilamine, bb, ib2--<2<°°| “38> 140 | <38= 40 | S38 = LA | Ferrotitanium, 15-18%), ton-...|s200.00-, |8200.00-; .|8200.00-.... 
Se ee ae ea: : oe , ae a er Ferromanganese, 78-82%, ton...| 80.00 85 00) 80.00-85.00) 100 00-..... 
Nonkakalenn, eS bbi., | ners -034- .043| .033- 044 .044- .05 Spiegeleisen, 19-21%, ton...... 30 GB -..0. ct Sa 33.00-..... 
Nitrobenzene, dr., Ib........... .08}- .09 084- .909 -084- .10 Ferrosilicon, 14-17%, ton....... 39.00-.... a ee 45.00-..... 
Para-nitraniline, bbl., Ib........ 51 - .55| .51- .55| .52= .53 | Ferrotungsten, 70-80%, lb...... 1.10. .;. 10-..... 1.45-_ .. 
Para-nitrotoluine, bbl., Ib....... -29=- 130] .29- .31 | .28- .32 | Ferrovanadium, 30-40%, Ib.....\3.15- 3.50 3. 15- 3.75|__ 3. 15-3.75} 
Phenol, U.S.P., drums, Ib... .... -144- .15 -144- .15 -14}- 1.15 
Pieris acid, bbe, a ii Sewmatase SP “a “me a a he ‘2 
»yridine, 5s : - |. , - |. . - 1. 
SN REE: .40- .44| .40- .44 44 - 45 Non-Ferrous Metals 
hesorcinal, 'tech., ‘kegs, Ib....... 1.15 — 1.25 | 1.15 =- 1.25 1.30 - 1.40 
Salicylic acid, tech., on ib svbes >. oe —_—> oe me? «Se _ s 
Solvent naphtha, w.w., tanks, gal eS eS ee Se wens Current Price | Last Month | Last Year 
Zeitlin, ~The pei cagsehti 3 - .88 ‘= - .90 | 
oluene, tanks, works, gal... . -30 -..... -30 -.... 40 -..... Copper, electrolytic, Ib......... 90.103 ....../88.10 -....../90. 178-...... 
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(CURRENT [NDUSTRIAL ] DEVELOPMENTS 


New Construction and Machinery Requirements 


ae 


Acetylene Gas Manufacturing Plant—Union Chemical Plant—Baker Findley Chemical Co., Estimated cost $200,000. DuPont Engineering 
Work will be done 


Carbide & Carbon Co., 30 East 42nd St.. New 1426 West 3rd St., Cleveland, O., awarded con- Co., Wilmington, is engineer. 
York, N. Y., plans the construction of tract for a 1 story, 40 x 150 ft. chemical plant by day labor and separate contracts. 


scetylene gas manufacturing plants (Prest-O-Lite on Canal St. to Vandergrift Concrete Block Co., ' 
units) at Canton, O., and at Syracuse, N. Y. 321 Railroad St., East Vandergrift, Pa Gas rant See a 
Estimated cost $50,000 each. Private plans. Y ing—Dept. of Water Supply, Products Co., subsidiary of Vanadium Corp., 12 
Maturity May or later. G. Frenkel. 738 Randolph St., Gen. Mer. Broadway, New York, N. Y., plans addition to 
Asphalt Plant—Standard Oil Co. of Ohio, 526 Detroit, Mich., awarded contract for the con- Chemical aww BP nee Va. Estimated 
High St., Toledo, O., plans the construction of struction of a cheeaical building at uaa ee on te 
an asphalt plant. Estimated cost $1,000,000. station of Detroit Water supply system i , . ee 
. Plant—Dovan Chemical Co., 30 Church St., 
Battery Plant—Philadelphia Storage Battery Chemical Plant Addition—Novocol Chemical wew York, N. Y., will soon award contract for 


Co., E. Davis, Pres., Ontario and C Sts., Phila- Co., 2923 Atlantic Ave., Brooklyn, N. Y., will jhe construction of a plant for extraction of 
delphia, Pa., awarded contract for a 5 story, build a 3 story addition to chemical plant at Ghicle including equipment, at King Williams- 
94 x 250 ft. factory at C and Tioga Sts. to Atlantic Ave. and Ashford St. Estimated cost jown British South Africa. 

W. Steele & Sons Co., 124 oe oa St., $40,000. W. A. Lacerenza, 26 Court St., Brook- 


Philadelphig. Estimated cost $300,0 lyn, is architect. Work will be done by day Copper and Brass Plant—Oshawa Industrial 

Cellulose Plant—Tennessee so Corp., ‘bor and separate contracts. Foundation Ltd., c/o Chamber of Commerce, 

Kingsport, Tenn., plans the construction of Chemical Building and Laboratory — E. I. Oshawa, Ont., awarded ogee te ae 
°o ers 


first unit of plant, 4 story, 100 x 580 ft. for DuPont de Nemours & Co., Wilmington, Del., struction of a factory to T. B. : so. 
ihe manufacture of cellulose acetate yarn, will build a chemical building, laboratory, Ltd., 124 Simcoe St. S. Estimated cost $60.- 
500,000 Ibs. annual capacity. Estimated cost ballistic building, smokeless powder plant, etc., 000. Coulter Mfg. Co., c/o Coulter hy il & 
$1,0009000. Work will be done by local labor. at Carneys Point (mail Penn Grove), N. J. Brass Co., 115 Sumach St., Toronto, 
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Cyanide Mill—Glenidick Mines Corp., c/o H. 
Derrer, Mgr., Kingman, Ariz., plans the con- 
struction of a 50 ton cyanide mill. 


Dextrine Plant—National Adhesive >. A. 
lain- 


Alexander, Pres., 1735 West Front St., 
field, N. J., postponed construction of 2 story 
addition to dextrine plant on West St. $40,000. 


Indefinite when project will mature. 


Gas Plant—Consolidated Gas Co., Irving P.. 
New York, N. Y., awarded contract for the 
construction of mixing bins at Hunts Point 
Ave. and Bronx River to Koppers Construction 
Co., Koppers Bidg., Pittsburgh, Pa. Estimated 
cost $40,000. 


Drug Manufacturing Plant —- McKesson & 
Robbins Co., Fairfield, Conn., will soon award 
contract for the construction of a drug manu- 
facturing lant. Estimated cost including 
equipment $100,000. 


Enameling Plant Addition—Peerless Enamel- 
ing & Stamping Co., R. G. Willman, Secy., Belle- 
ville, Ill., awarded contract for a 1 story, 110 
x 120 ft. addition to enameling plant at 1500 
West Lincoln St.. to Bergmann & Lutz, 519 
Scheel St., Belleville. 


Fertilizer Manufacturing Plant — American 
Agricultural Chemical Co., 420 Lexington Ave., 
New York, N. Y., plans a waterfront develop- 
ment and fertilizer manufacturing plant at St. 


Paul, Minn. Estimated cost $150,000. Ma- 
turity indefinite. 
Fumigation Plant—Dept. of Interior, Wash- 


ington, D. C., had plans prepared for the con- 
struction of a fumigation plant 275 lin.ft. long 


and 10 ft. wide, at Presidio, Tex. Estimated 
cost 200.600. Work will probably be done by 
day iabor. 


Gas Mnaufacturing Plant—H. H. Hanley, 603 
Foshay Tower, Minneapolis, Minn., is having 
plans prepared for the construction of a gas 
plant and distribution system, including small 
building, storage tanks, service connections, etc., 


at Detroit Lakes. Estimated cost $60,000. 
Private plans 
Gasoline Plant — General Gas Co.. Davis, 


Okla., is having preliminary plans prepared for 
the construction of a casinghead gasoline plant. 
Estimated cost $35,000. Private plans. 


Glass Plant—-Monaca Glass Co., F. B. Heas, 
Treas., Knox, Pa., plans the construction of a 
plant for production of glass bottles and kindred 


products. Estimated cost $50,000. 
Lab — Burton Explosives Inc., J. S. 
Burton, Pres., Guardian Bidg., Cleveland, 0O., 


is having plans prepared for the construction of 
a 1 story laboratory. Work will be done by 
owner's forces. 


_ Laboratory—Dept. of Health, 505 Pearl St., 
New York, N. Y., awarded contract for the con- 
struction of a laboratory at Otisville to Wil- 


liam Alt Contracting Co., 28 Arion Pl., Brook- 
lyn. $52,800 

Laboratory — University of California, 405 
Hilgard Ave., Los Angeles, Calif., will soon 


award contract for a 2 
laboratory at La Jolla. 

000. L. J. Gill, Sefton 
architect. 


Laboratory — Bd. of Regents, University of 
Texas, J. Calhoun, Comptroller, Austin, 
Tex., will receive bids until Feb. 28 for the 
construction of a 4 sto laborato at 
Galveston. Estimated cost $350,000. ™- * 
Greene, La Roche Dahl, 307 Construction 
Bidg., Dallas, are architects. C. L. Kribs, South- 
western Life Bldg., Dallas, is mechanical 
engineer. 


Laboratory — Connecticut Agricultural Ex- 
perimental Station, Huntington, New Haven. 
Conn., will build a laboratory. Estimated cost 
$50,000. Architect not selected. 


Laboratory — Dept. of Health, 
Laboratories & Research, Capitol, Albany, 
N . Will receive bids until Feb. 24 for 
alterations and extensions to main laboratory 
building. 


story, 46 x 100 ft. 
Estimated cost $150,- 
Bidg., San Diego, is 


Division of 


Laboratory—State 
Ind.. will soon award contract for a group of 
buildings including laboratory, etc. Estimated 
cost $150,000 Foltz-Osler & Thompson, 1039 
Architects Bldg., Indianapolis. Estimated cost 
$150,000. 


Laboratory (Chemical)—-American Missionary 
Association, 287 4th Ave., New York, N. Y., 
will soon let contract for administration build- 


Hospital, North Madison, 


ing and chemical laboratory at Fessenden, Fla 
Estimated cost $38,000. 
Laboratory (Chemical) — School Commis- 


sioners, Nappance, Ind., is having revised plans 
prepared for a 2 story school including chemical 


ladoratory. Estimated cost $150,000. Henkel 

& Hanson, Connersville, are architects. 
Laboratory (Chemical) —— University of Vir- 

ginia, Charlottesville, Va., has work under way 


on the construction 
laboratory, $99,682. 
Anderson, 8. C., 


Laboratory (Chemistry)——Lowell Textile In- 
stitute, C. Eames, Pres.. Moody St., Lowell, 
Mass... plans a 3 story addition to chemistry 
laboratory. Estimated cost to exceed $40,000. 
Architect not selected 

Laboratories——Dept. of Health, 505 Pear! St., 
New York, N. Y., plans the construction of a 
baby health center, X-Ray laboratories, etc., at 
Astoria, Brooklyn and St. George. Estimated 
total cost $450,000. 


of addition to 
5 Guest 
are contractors. 


chemical 
& Sons, 
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Laboratories—Rock Island County Tubercu- 
losis Association, 1037 21st St.. Rock Island, 
will soon award contract for a 3 story, 
42 x 150 ft. sanitarium, including laboratories, 
etc., on 17th St. Estimated cost $150,000. 
Cervin & Stunr, Safety Bidg., Rock Island, are 
architects. 


Laboratories—State Agricultural & Mechanical 
College, V. C. Kays, Pres., Jonesboro, Ark., is 
having preliminary plans prepared for the con- 
struction of an administration building includ- 
ing laboratories, etc. Estimated cost $250,000 
including equipment, Architect not selected. 


Leather Finishing Plant—C. Moulton Stone 
Co., 456 Benefit St., Providence, R. I., plans 
a 2 story leather finishing lant at 133 
Winchendon St. Estimated cost $50,000. F. E. 
Field, 5 Euclid Ave., Providence, Archt. 


Lime Plant—Auburn Chemical Lime Co. Ltd.., 
H. T. Dyer, Pres., Auburn, Calif., recently 
capitalized for $200,000, will establish a lime 
plant in immediate future. 


Linseed Oil Mill — Dominion Linseed Oil 
Co., Owensound, Ont., plans to rebuild feed 
and chopping mills recently destroyed by fire. 
$30,000. Complete new equipment will be 
required. 


Quartz Plant—-Philadelphia Quartz Co., Sixth 
and Grayson Sts., Berkeley, Calif.. is having 
plans prepared for a 1 story, 70 x 80, 40 x 80 
and 50 x 60 ft. quartz plant at South Gate. 
Estimated cost $50,000. Work will be done by 
owner's forces 

Paint Manufacturing Plant—Lowe Bros. Co., 


335 Grand St., Jersey City, N. J., will not con- 
struct 2 story paint manufacturing plant at 


Grand St., and Jersey Ave. $50,000. Project 
abandoned. 
Paper Factory — Ech! Stationers  Corp.., 


Menasho, Wis., awarded contract for a 1 story, 
75 x 160 ft. plant to New London Construc- 
tion Co., New London, Wis. 


Perfumery Plant—yYardley & Co., Ltd., 108 
Palisade Ave., Union City, N. J., awarded con- 
tract for a 1 story, 80 x 90 ft. addition to 
perfumery plant at Palisade Ave. and 6th St.. to 
James Mitchell Inc., 26 Journal Sq., Jersey City. 
Estimated cost $55,000. 


Porcelain Plant—Peach Porcelain  Co., East 
Liverpool, O., plans to rebuild plant units on 
West 6th St. recently destroyed by fire. Esti- 
mated cost $75,000. 


Oil and Grease Manufacturing Plant — 
Mirific Products Co., Canton, O., plans recon- 
struction of plant recently destroyed by fire, on 
20th St. N. E. Estimated cost $40,000. Pri- 
vate plans. Work will be done by separate 
contracts. 


Refinery (Gasoline and Oil) — Muenster Re- 
fining Co., Muenster, Tex., acquired plant of 
Buffalo Refining Co., at Sherman and will move 
to Muenster. Plant will be doubled in capacity 
and general improvements made. Estimated cost 
$75,000. Private plans. 


Refinery (Oil)—Servusoil Co., c/o H. Welling, 
16 Fisher Pl., Trenton, N. J., plans the con- 
struction of an oil refinery including five tanks, 
420,000 gal. capacity each on Duck Island 
near Trenton. Estimated cost $75,000. 


Refinery (Oil and Gasoline) — Texas Pacific 
Coal & Oil Co., Thurber, Tex., indefinitely post- 
poned construction of oil and gasoline refinery 
at Temple. $250,000. Private plans. 


Refinery (Oil)—Anderson-Pritchard Co., Col- 
cord Bldg., Oklahoma City, Okla., plans addi- 
tional stills for oil refinery at Cyril. Estimated 
cost $40,000. Private plans. 


Refinery (Sugar)—Liquid Sugar Corp., 637 
Battery St.. San Francisco, Calif.. plans a 3 or 
4 story refinery at San Jose. Estimated .cost 
$100,000. Private plans. 


Roofing Plant—Barrett Co., 40 Rector St., 
New York, N. Y., plans the construction of a 
plant for the manufacture of roofing and road 
building materials at Roanoke, Va. Estimated 
cost $100,000. 


Roofing Manufacturing Plant—A. R. Turner 
Co., 2325 Iowa Ave., Seattle, Wash., plans a 1 
story, 80 x 200 ft. plant for the manufacture 
of roofing paper, mineraled surfacing, roofing 
and building and tarred felts. Estimated cost 
$65,000. 


Rubber Products Factory—M. N. Shoemaker, 
10 Bleecker St., Newark, N. J., Archt., will re- 
ceive bids about Mar. 15 for the construction of 
a 2 story factory at 361-65 6th Ave., for 
Weldon Roberts Rubber Co., 18 Oliver St., New- 
ark. Estimated cost $40,000. 


Shoe Polish Plant—Everett & Barron, 359 
Eddy St., Providence, R. I., plans the construc- 
tion of a plant for the manufacture of shoe 
dressings, polishes, etc., at Toronto, Ont. 


Seap Factory Addition — Iowa Soap Co., 
Burlington, Ia., will build a 4 story, 70 x 100 
ft. addition to factory. Estimated cost $75,000 
Work will be done by day labor. 


Spray Products Plant — Yakima_ Miller 
Products Co., R. Miller, Pres., Yakima, 
Wash., plans the construction of a _ spray 
products plant. Estimated cost $25,000. 


Steel Plant—Bosshardt Steel Corp., Allen Ave 
S. E., Canton, O., awarded contract for rebuild- 
ing and reconstructing recently acquired plant of 
Canton Sheet Steel Co., including two annealing 
furnaces, two new Bosshardt furnaces, several 
plant units, ete., to A. F. Wenling Construction 
Co., Massillon. Estimated cost $100,000. Ma- 
chinery and equipment will be required. 


Sugar Mill (Beet)——-L. C. Morse, Riga, Latvia, 
Lithuania, Commercial Attaché, reports that 
Government has granted its approval for the 
construction of a beet sugar mill, 600 metric 
tons of beet daily capacity. References 
Lithuania 120747. 

Tannery—Briggs Tannery & Fur Co. Litd.. A 
Briggs, Pres., Calgary, Alberta, plans the con- 
struction of a tannery. Estimated cost $25,000 


INDUSTRIAL NOTES 


FULLER LEHIGH COMPANY will move its 
operations and offices from Fullerton, Pa., 
within the next few months to its parent 
company, Babcock & Wilcox Co., Barberton, 
Ohio. 


GLops STAINLESS TUBE Co. has been 
formed as a subsidiary of Globe Steel Tube 
Co., Milwaukee, for manufacture and design 
of corrosion-resistant installations. 


NORTHERN BLOweER Co., Cleveland, 
appointed C. H. Keeney, sales manager. 


RBADING Iron Co. has appointed F. ‘ 
Deppe general manager of sales at 230 
Park Ave., New York. 


FLercuer Works, Philadelphia, has ap- 
pointed D. J. Lewis, Jr., sales agent with 
office at the Woolworth Bidg., New York. 


Sarco Co., Inc... has opened Canadian 
headquarters at 85 Richmond St., W.., 
Toronto, Ont., under E. E. Wells, vice-presi- 
dent and H. T. Carter, general manager. 


Sracey ENGINEERING Co. and its subsid- 
iaries has opened an office at 235 Mont- 
gomery St., San Francisco, in charge of 
E. A. McCallum, 

ENGINBERING Co., South Norwalk, 


has organized a sales division for 
pulp and paper industry under Carlo 


has 


NASH 
Conn., 
the 


Vicario at Graybar Bldg., New York. 


NBVILLB Company, the new of the Neville 
Chemical Co., 


Pittsburgh, has opened a tar 


products division under the supervision of 
Walter T. Brown. 


INTERNATIONAL 
Ltd., has removed its 
25 King St., W. 


WILLIAM M. Powe. Co. of Cincinnati 
has made Howard Butt manager of the 
engineering and export @*partment, 50 
Church Street, New York City. 


GENERAL ALLOYS Co. has bought the plant 
Ss of the Cleveland Alloys Co 
which is now out of business. 


Duriron Co., Dayton, has opened a fac 
tory branch office at General Motors Bldg 
Detroit, under Richard R. Rourke. 


GENERAL Rerracrorigs Co., Philadelphia, 
Pa., has appointed West Allis Fuel & Sup- 
ply Co. of West Allis, Wis., as distributor 
of its products. 


GouLps Pumps, INnc., Seneca Falls, N. Y., 
has placed H. W. Foulds in charge of all 
sales work. 


Canada, 
office to 


NICKEL Co. of 
Toronto 


Sprout, WALDRON & Co., Muncy, Pa., has 
opened a Buffalo office at Genesee Bldg., 
under F. R. Snodgrass. 


WaATSON-STILLMAN Co., Roselle, N. J., has 
appointed the Moreland Co. of Tulsa, Okla., 
its representative. 


has ap- 
of Indian- 
* 


Yeomans Bros. Co., Chicago, 
pointed Jackson Engineering Co. 
apolis as its representative. 
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